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THE  WATER  BUGS  (RHYNCHOTA- 
HEMIPTERA)  OF  NORTH  SOMERSET. 

By  G.  A.  Walton,  M.B.,  Ch.B.,  F.R.E.S. 

I. 

This  paper  is  arranged  in  the  following  sections  :■ — 

(1)  Introduction. 

(2)  List  of  Somerset  Water  Bugs.  p.  235. 

(3)  Reference  Map  of  the  Habitats,  p.  237. 

(4)  Descriptions  of  the  Habitats,  p.  237. 

(5)  Distribution  of  the  Species,  p.  245. 

(6)  Observations  on  Biology  and  Behaviour,  p.  257. 

(7)  Detailed  Observations  on  Habitats  26,  2,  32  and  22. 

p.  269. 

(8)  Ecology,  p.  280. 

(9)  Summarising  Conclusions,  p.  288. 

(10)  Acknowledgments,  p.  290. 

INTRODUCTION 

North  Somerset  is  an  area  roughly  thirty  miles  square,  lying 
between  the  Rivers  Avon  and  Parrett,  which  for  the  purpose  of 
classifying  the  fresh-water  habitats  in  this  paper,  can  first  be 
divided  into  dry  limestone  hills  with  Trias  and  Lias  foot-hills  and 
wet  flat  lowlands.  These  lowlands  can  be  again  divided  into  a 
large  area  of  clay-like  alluvial  deposits  and  a  smaller  area  of 
true  peat,  although  peat  is  actually  found  beneath  most  of  the 
alluvium.  A  strip  of  these  lowlands  along  the  coast  contains 
many  saline  habitats.  (Fig.  2.) 

Fresh-water  habitats  are  very  common,  especially  ponds  and 
ditches,  and  since  the  greater  part  of  Somerset  is  devoted  to 
cattle  pasture,  nearly  every  field  has  a  small  cow  pond,  very 
frequently  built  of  stone.  Considerable  areas  of  the  lowland^ 
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would  be  inundated  by  the  large  12-metre  tides  of  the  Bristol 
Channel  if  it  were  not  for  the  embankment  built  along  the  coast ; 
indeed  it  is  only  a  little  over  a  hundred  years  since  parts  of  the 
lowlands  were  tidal,  and  a  large  lake  with  surrounding  peat 
bog  existed  at  Mere.  To  drain  these  low-lying  areas  there  exists 
a  very  extensive  system  of  large  drainage  ditches  called  Rhynes, 
which  the  water  escapes  to  the  sea  through  sluices  at  low  tide. 


Six  small  rivers,  rapid  in  their  upper  courses  but  sluggish 
for  the  most  part,  cross  the  area,  and  some  have  been  dammed 
back  to  form  reservoirs  such  as  the  Yeo  Reservoir  at  Blagdon. 
Deep  pools  have  been  excavated  all  along  the  main  railway  track 
and  elsewhere,  either  to  build  railway  embankments,  or  for 
obtaining  clay  for  the  brickworks,  and  are  called  clay  pits  in 
this  paper. 

A  further  type  of  habitat  is  found  on  the  lowland  peat  moor 
where  ditches  are  cut  in  the  peat  to  drain  away  the  water  and 
dry  it  before  cutting  for  fuel,  while  on  the  Mendip  Hills  a  num¬ 
ber  of  pools  were  constructed  years  ago  in  connection  with  the 
mining  of  lead,  and  these  low  and  high-ground  areas  are  the 
only  true  examples  of  acid  bog.  Hence,  with  the  exception  of 
the  few  small  rivers,  scarcely  a  single  natural  body  of  water  is 
to  be  found  in  the  whole  of  North  Somerset  (see  Fig.  2). 
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These  habitats  are  best  classified  as  :■ — 

(a)  Standing  water: 

(1)  Cow  ponds.  (4)  Lakes. 

(2)  Clay  pits.  (5)  Ditches. 

(3)  Lead  mine  pools. 

( b )  Running  water: 

(1)  Ditches.  (3)  Natural  rivers. 

(2)  Rhynes. 


CoASTAU.  embankment. 

Pools  &  Lakes 

Land  over  STOO-f-eet,  mostly 
....  Limestone  . 

i  -  J  Lamp  over  £50  feet,  mostly 
Trias. 

Land  below  sea  level. 

1°°°°°°°1  True  'PE.Ajr. 

Saline,  coastal  strip. 
Towns. 


Fig.  2.  Topographical  Map  of  North  Somerset. 


With  regard  to  the  water  itself,  apart  from  two  acid  hill 
pools,  we  are  dealing  with  hard  water.  The  average  pH  of  the 
habitats  I  have  investigated  was  8-3,  and  the  average  alkali 
reserve  0*0055  N.  Even  the  water  in  the  lowland  peat  cuttings 
was  neutral  or  only  just  on  the  acid  side  of  neutrality.  The 
water  often  contains  considerable  quantities  of  dissolved  organic 
matter.  The  sodium  chloride  has  been  estimated  in  the  water  of 
a  number  of  habitats.  The  highest  concentration  of  NaCl  found 
was  5*1  g.p.l.,  although  no  doubt  higher  values  could  be  found 
elsewhere  in  the  coastal  saline  strip. 

I  have  been  collecting  in  this  area  for  about  ten  years,  but 
so  numerous  are  the  available  collecting  places  that  even  in  this 
time  there  are  a  great  many  habitats  which  I  have  never  visited. 
Indeed,  large  areas  remain  where  no  collections  have  been  made 
at  all.  However,  from  those  which  have  been  visited,  numbering 
many  hundreds,  I  have  —  during  the  past  six  years  —  collected 
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and  counted,  with  sex  determinations,  10,883  specimens  of 
Corixidae  as  well  as  large  numbers  of  Saldidae,  Notonectidae 
and  Gerridae.  The  most  detailed  investigations  were  made  at 
Priddy  Pool,  Blagdon  Reservoir,  and  a  small  cow  pond  situated 
at  the  southern  foot  of  Crook’s  Peak. 

All  the  collecting  has  been  done  with  a  pond  net  30  centi¬ 
metres  in  diameter  with  a  1-2  metre  handle.  Waders  are  the 
most  essential  part  of  the  equipment  after  the  net.  The  method 
I  use  is  to  approach  the  wate?  as  unobtrusively  as  possible, 
enter  it  rapidly,  working  the  net  vigorously  in  order  to  catch  the 
Corixidae  and  Notonectidae  before  they  can  escape  to  deeper 
water,  or  disperse,  and  before  the  mud  stirred  up  obscures  the 
view.  This  method  is  very  successful,  but  it  does  not  ensure  a 
standard  catch,  especially  as  one  tends  to  collect  longer  where 
bugs  are  scarce.  For  who,  after  taking  a  rare  specimen  in  the 
first  sample,  is  not  going  to  expend  more  energy  in  subsequent 
collections?  However,  after  experience  one  tends  almost  un¬ 
consciously  to  standardise  the  collecting,  and  by  making  several 
collections  in  different  parts  of  a  habitat,  to  obtain  a  near 
approximation  to  the  true  fauna.  When  collecting  in  Somerset, 
it  has  been  my  policy  to  identify  all  specimens  in  the  field  and 
return  the  bugs  alive,  except  in  the  case  of  rare  and  unusual 
captures,  or,  as  rarely  happened,  when  identification  was  diffi¬ 
cult.  I  am  alone  responsible  for  all  the  identifications  in  this 
paper,  and  am  also  personally  responsible  for  the  chemical 
analysis  referred  to  in  the  text.  Hydrogen  ion  concentration 
was  always  first  estimated  with  B.D.H.  Universal  Indicator, 
after  which  the  commoner  ranges  were  more  accurately  measured 
by  means  of  standard  tubes  in  a  comparator  box.  When  these 
were  not  available  the  Gillespie  drop  ratio  method  was  used. 
The  alkali  reserve  was  measured  by  titrating  with  H2S04, 
using  methyl  orange  as  an  indicator.  The  sodium  chloride  was 
estimated  by  titrating  with  silver  nitrate,  using  potassium 
chromate  indicator.  The  dissolved  organic  matter  was  measured 
by  estimating  the  oxygen  absorbed  from  potassium  permangan¬ 
ate  by  adding  potassium  iodide  and  back  titrating  with  sodium 
thiosulphate,  using  starch  as  an  indicator  ;  this  gives  a  useful 
though  not  quantitative  figure. 

There  follows  a  list  of  the  species  of  water  bugs  which  I 
have  collected  in  North  Somerset,  except  the  species  marked 
with  a  star.  No  effort  was  made  to  re-discover  Aphelochirus 
recorded  from  the  Bathampton  Wick  River  near  Bath  in  Sep¬ 
tember  1888  by  Mr.  C.  Browne.  Chiloxanthus  pilosa  Falk,  re¬ 
corded  by  Read  from  New  Passage,  which  is  in  Gloucester,  not 
Somerset,  and  a  thorough  search  failed  to  reveal  its  presence. 
Micronecta  scholtzii  Fieb. ,  recorded  near  Weston-super-Mare 
by  Billups,  has  not  been  found,  nor  is  there  any  suitable  pool  in 
that  district.  The  nearest  locality  is  the  Fish  Pond  in  Badminton 
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Park,  Gloucestershire,  where  it  is  common.  No  doubt  appro¬ 
priate  collecting  would  have  revealed  Saida  littoralis  (L.), 
Saldula  orthochila  (Fieb.),  and  Saida  c-album  (Fab.),  but  they 
must  be  rare.* 

I  do  not  make  occasion  to  refer  to  previous  records  owing 
to  their  scarcity  and  obvious  frequent  inaccuracy. 

LIST  OF  SOMERSET  WATER  BUGS 
Salididae. 

*Salda  littoralis  (L.) 

Saldula  pilocella  (Thoms.) 

Saldula  saltatoria  (L.) 

Saldula  pallipes  (Fab.) 

* Saldula  orthochila  (Fieb.) 

* Saldula  c=album  (Fab.) 

Chartoscirta  cincta  (H.  Schff.) 

Mesoveliidae. 

Mesovelia  furcata  M.  &  R. 

Hebridae. 

Hebrus  ruficeps  Thom. 

Hydrometridae. 

Hydrometra ,  stagnorum  (L.) 

Veliidae, 

Velia  currens  Fab. 

Microvelia  reticulata  (Burm.) 

Gerridae. 

Gerris  najas  Deg. 

Gerris  thoracicus  Schum. 

Gerris  gibbifera  Schum. 

Gerris  lacustris  (L.) 

Gerris  odontogaster  Zett. 

Gerris  argentatus  Schum. 

Naucoridae. 

Naucoris  cimicoides  (L.) 

Aphelochirus  aestivalis  Fab. 

Nepidae. 

Nepa  cinerea  L. 

Ranatra  linearis  L. 

*  Butler,  E.  A.  1923.  A  Biology  of  the  British  Hemiptera-Heteroptera. 
(London.) 
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Pleidae. 

Plea  leachi  McGreg.  &  Kirk. 

Notonectidae. 

N  otonecta  maculata  Fab. 

N otonecta  viridis  Dele. 

Notoiiecta  glauca  L. 

N otonecta  obliqud  Gallen 
N otonecta  obliqua  v.  delcourti  Poisson. 

CORIXIDAE. 

Corixinae 

Cymatiini 

Cymatia  b.onsdorffi  (C.  Sahib.) 

Cymatia  coleoptrata  (Fab.) 

Corixini 

Glaenocorixa  cavifrons  Thoms. 

Corixa  Vermicorixa  lateralis  Leach 
Corixa  Vermicorixa  nigrolineata  Fieb. 
Corixa  V ermicorixa  concinna  Fieb. 
Corixa  Callicorixa  praeusta  Fieb. 

Corixa  Retrocovixa  venusta  D.  &S. 
Corixa  Retrocovixa  semistriata  Fieb. 
Corixa  Retro  corixa  limitata  Fieb. 

Corixa  Subsigara  scotti  D.&S. 

Corixa  Subsigara  fossarum  Leach 
Corixa  Subsigara  falleni  Fieb. 

Corixa  Subsigara  distincta  Fieb. 

Corixa  Halicorixa  stagnalis  Leach 
Corixa  Arctocorixa  germari  Fieb. 

Corixa  Anticorixa  castanea  Thoms. 
Corixa  Anticorixa  moesta  Fieb. 

•  Corixa  Anticorixa  linnei  Fieb. 

Corixa  Anticorixa  sahib ergi  Fieb. 

Corixa  Corixa  punctata  Ill. 

Corixa  Corixa  affinis  Leach 
Corixa  Corixa  panzer i  Fieb. 

Corixa  Sigara  striata  (L.) 

Micronectinae 

Micronecta  Micronecta  poweri  (D.&S.) 
*Micronecta  Dichaetonecta  scholtzii  (Fieb.) 
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DESCRIPTIONS  OF  THE  HABITATS 

The  habitats  described  below  have  been  chosen  to  cover  as 
wide  a  range  as  possible,  and  include  those  displaying  features 
of  outstanding  interest.  The.  ponds  and  ditches  have  mostly 
been  chosen  to  illustrate  the  various  types,  since  literally  thou¬ 


sands  of  similar  habitats  occur  and  very  many  have  been  visited 
without  making  counts  of  the  captures.  Each  habitat  has  been 
given  a  number  in  heavy  print  for  reference,  in  order  to  save 
space  in  the  text.  The  division  of  pond,  pool  and  lake  is  quite 
arbitrary,  and  is  meant  to  convey  the  popular  concept.  Animals 
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mentioned  are  those  found  in  the  net  along  with  the  water  bugs, 
and  therefore  associated  with  them.  A  reference  map  figuring 
many  of  the  more  important  habitats  is  included.  (Fig.  3.) 

Ponds. 

1.  Excavated  pond  in  pasture,  Seawall  Farm,  near  Kingston 
Seymour,  about  1-2  metres  deep,  with  bottom  of  black  ooze  and 
fringed  with  Glyceria.  New't’s,  Gammarus ,  P'eltodytes  caesus 
Dufts.,  Dytiscus  marginalis  L.,  Acilius  sulcatus  L. ,  Rantus 
notatus  Berg.,  Hygrobia  tarda  Herbst.,  Berosus  affinis  Bridle., 
Ilybius  juliginosus  Fab.,  Hydroporus  tessellatus  Drap. 

2.  Small  excavated  pond  in  pasture,  Dunnet  Batch,  at  the 
foot  of  Crook’s  Peak.  1  -51  metres  deep  at  deep  end,  bottom  clay. 
Submerged  grass,  brambles,  Polygonum  amphibium.  Newts, 
many  Daphnia,  Cyclops,  Hydropori,  Helophori  and  Haliplidae, 
otherwise  little  else  except  many  water  bugs,  p  H7-8  ;  NaCl  o  - 106 
g.p.l.  ;  Alkali  Reserve  0-0070 N  ;  dissolved  organic  matter  13-5. 

3.  Large  shallow  farm  pond  at  Churchill  Park  Farm.  Bottom 
stony,  with  cattle  and  duck  excreta.  Water  greenish-brown,  no 
aquatic  vegetation.  Many  Cladocera.  pH  8-3  ;  NaCl  0-159  ;  Aik. 
Res.  0-0096 N  ;  d.o.m  (after  filtering)  30-5. 

■4.  Small  shallow  excavated  pond  in  pasture  surrounded  by 
trees  at  Earl’s  Pool  Farm,  Langford.  Bottom  clay,  tree  leaves, 
Callitriche  and  green  filamentous  algae.  Asellus.  pH  8-o  ;  NaCl 
0-085  g-P-1 1  Aik.  Res.  0-0049  N  ;  d.o.m,  13-5. 

5.  Small  shallow  excavated  pond  in  pasture  at  Earl’s  Pool 
Farm,  Langford.  A  few  willows,  no  aquatic  vegetation.  Bottom 
red  clay  and  cow  manure. 

6.  Small  shallow  excavated  pond  in  pasture  at  Earl’s  Pool 
Farm,  Langford.  A  few  willows,  no  subaquatic  vegetation. 
Bottom  red  clay,  but  no  cow  manure. 

7.  Very  small  pond  in  stony  sand  in  pasture  45  metres  be¬ 
hind  coastal  embankment  S.  of  Burnham.  Ranunculus  aquatilis, 
Polygonum  amphibium.  Newts,  Berosus  affinis,  Haliplus  varie- 
gatus  Sturm.,  Rantus  notatus. 

8.  Small  oval  shallow  excavated  pond  against  the  coastal 
embankment  S.  of  Burnham.  Bottom  black  ooze.  Water 
greenish-brown.  Glyceria,  Ranunculus  aquatilis.  Many  interest¬ 
ing  water  beetles  :  Haliplus  variegatus ,  Hydroporus  bilineatus 
Sturm.,  H.  gramdaris  L.,  H.  angustatus  Sturm.,  Hygrotus 
parallelogrammus  Ahr.,  A  gab  us  conspersus  Marsh,  Hydaticus 
transversalis  Berg.,  Dytiscus  circumflexus  Fab.,  D.  marginalis 
L.,  Hydrobius  oblongus  Herbst.,  Hydrophilus  piceus  L.  pH  9-3  ; 
NaCl  1-27  g.p.l.  ;  Aik.  Res.  0-0066  N  ;  d.o.m.  17-55. 


1943] 


239 


9.  Excavated  pond  in  pasture  40  metres  from  coastal  em¬ 
bankment  near  Brean,  23  by  2-4  metres.  Bottom  clay,  water 
deep  and  clear.  Potamogeton  crispus,  Glyceria,  Ceratophyllum. 
Hygvobia  tarda,  Berosus  ajfinis,  Gyrinus  caspius. 

10.  The  northernmost  of  three  excavated  ponds  along-  inner 
coastal  embankment  S.  of  E.  end  of  Brean  Down,  6  by  7-5 
metres.  Bottom  clay,  water  clear.  Glyceria  round  edge,  Ranun¬ 
culus  aquatilis  in  shallows,  Callitriche ,  Potamogeton  pectinatus , 
Lemna  trisulca.  pH  8-7  ;  NaCl  0-265  g.p.l.  ;  Aik.  Res.  0-0078 N  ; 
d.o.m.  16-6. 

11=  Middle  pond  S.  of  Brean  Down.  Bottom  clay,  water 
clear.  Potamogeton  crispus,  Glyceria,  Lemna  minor.  Hygrobia 
tarda,  Hygrotus  versicolor.  pH  8-4;  NaCl  0-127  g.p.l.  ;  Aik. 
Res.  0-008  N  ;  d.o.m.  18-0. 

12.  Southernmost  pond  S.  of  Brean  Down.  Bottom  clay, 
-water  clear.  Much  Ceratophyllum,  Potamogeton  crispus,  Pot. 
pec tinatus ,  Nasturtium,  a  little  Lemna  trisulca,  green  filamentous 
algae  and  Glyceria.  pH  9-1  ;  NaCl  0-212  g.p.l.  ;  Aik.  Res. 
0-0077  N  >  d.o.m.  18-0. 

13.  Small  shallow  farmyard  pond  at  Iwood  Farm,  Congres- 
bury.  Stone  wall  across  middle,  one  end  stony  with  cow  manure 
the  other  muddy  with  Polygonum  amphibium ,  Glyceria,  Lemna 
minor,  filamentous  green  algae.  Newts,  small  beetles. 

14.  Small  circular  pond  built  of  stone  near  Cambridge  Batch. 
No  aquatic  vegetation,  oak  leaves,  water  clear.  Acilius  sulcatus . 

15.  Excavated  pond  in  corner  of  pasture  at  Wraxall.  Bottom 
stony  mud,  water  cloudy.  Much  Glyceria,  Callitriche ,  Lemna 
minor.  Fauna  sparse  :  Newts,  Hygrobia  tarda. 

16.  Small  circular  pond  built  of  stone  on  edge  of  Mendip, 
Upper  Milton  above, Wells.  Alt.  270  metres.  Newts,  frogs, 
Acilius  sulcatus. 

17.  A  roughly  circular  excavated  pond  on  Ulex  heath  at  the 
head  of  Burrington  Combe.  Diameter  15  metres,  1  metre  deep. 
Bottom  of  fine  yellow  clay  with  sand  and  stones  ;  water  clear. 
Much  Juncus,  Ranunculus  flammida,  Iris,  Glyceria.  Cladocera 
abundant,  beetles  scarce,  Noterus  capricornis  Herbst.  Alt.  307 
metres.  pH  6-o. 

IS.  Pond  off  Golf  Links  Lane,  Long  Ashton,  partly  built  of 
stone.  Elodea,  Glyceria,  Lemna  minor,  Fo?itinalis  on  stone. 
Newts,  naiads  of  Aeshna,  T'ubifex,  Hygrobia  tarda,  Haliplus 
obliquus  Fab.,  Limnea  peregra. 

19.  Pig-wallow  at  Redwood  Farm,  Barrow  Gurney.  Full  of 
grass,  Polygonum  and  dead  leaves  ;  bottom  clay.  Ostrocoda, 
Chirocephalus,  Ceratopogon  larvae,  Helophorus  aquaticus  L. 
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20.  Small  excavated  pond  in  meadow  at  Nordrach-on- 
Mendip.  Bottom  clay,  Myriophyllum.  Alt.  240  metres. 

21.  Shallow  swampy  pond  among  the  Brick  Pits,  Dunwear, 
Bridgwater.  Glyceria,  Ranunculus  celeratifolia,  R.  flammula. 
Limnea  peregra,  Hydrophilus  piceus,  Dytiscus  circumflexus , 
Three-spined  Sticklebacks. 

7  I  C\.  $3 

Pools. 

22.  Earl’s  Pool,  Langford,  in  corner  of  pasture,  27  by  27 
metres,  1  metre  deep  in  middle.  Dries  up  in  autumn.  Bottom 
thick  mud,  water  clear.  Much  Potamogeton  lucens,  Callitriche , 
Ranunculus  aquatilis,  Nasturtium,  Lemna  minor,  Fontinalis  on 
submerged  wall.  Newts,  3  spp.,  Hygrobia  tarda,  Haliplus 
obliquus.  pH  7-1  ;  NaCl  0-032  g.p.l.  ;  Aik.  Res.  0-0052  N  ; 
d.o.m.  io-o. 

23.  Naish  House  Pool  on  hill  above  Clapton-in-Gordano,  90 
by  25  metres,  divided  across  by  cement  wall.  W.  part  semi¬ 
ornamental  with  Nuphar  luteum,  Typha,  Scirpus  lacustris, 
Potamogeton  crispus.  E.  part  barren,  used  by  cattle.  Bottom 
gravel  and  stony  clay.  Fish  :  Rudd,  Golden  Orfes. 

24.  Old  lead  mine  pool  at  Charterhouse  on  Mendip.  An  ex¬ 
tensive  area  of  pool  and  swamp  with  very  varied  conditions, 
though  the  whole  represents  a  single  large  pool  held  up  by  a 
bank  of  .slag.  Locus  A. — A  deep  pool  of  clear  water  with  a 
sandy  bottom.  Typha,  Myriophyllum,  Glyceria,  Potamogeton 
natans,  Caltha,  Nasturtium.  This  has  been  known  to  dry  up. 
Locus  B.  —  A  swampy  afea  beside  the  pool  containing  ] uncus, 
Glyceria  and  dead  hawthorn  leaves.  Locus  C.  —  A  narrow 
gutter  parallel  to  the  main  pool,  choked  with  moss.  Mentha 
aquatica,  Car  ex,  Typha,  J  uncus  and  encroaching  heath  grasses. 
Locus  D.  —  Deep  crystal  clear  water  with  Equisetum,  held  up 
by  lead  slag  embankment.  Corixidae  found  where  slag  h&d 
slipped  down  among  Equisetum.  Alt.  240  metres. 

25.  Old  lead  mine  pool  above  East  Harptree.  This  pool  is 
formed  by  an  embankment  and  is  backed  by  an  Eriophorum- 
Sphagnum  bog  and  Pine  wood.  Bottom  clayey,  water  clear. 
Embankment  fringed  by  / uncus  communis  and  /.  articulatus  ; 
Pot.  heterophyllus  and  Myriophyllum  in  deeper  water.  Many 
Odonata  naiads,  Ischnura,  Aeshna,  Orthetrum,  but  few  beetles, 
Prestwichia  aquatica.  pH  6-6 ;  NaCl  0-032  g.p.l-  ;  Aik.  Res. 
0-00032  N  ;  d.o.m.  9-5.  Alt.  210  metres. 

2iB.  Priddy  Pool  is  situated  in  the  centre  of  the  Mendip'S  on 
an  outcrop  of  Old  Red  Sandstone  and  Dolomitic  Conglomerate. 
It  has  all  the  characteristics  of  a  tarn,  appears  to  be  very  ancient 
and  is  held  up  at  one  end  by  a  stony  embankment.  The  sur- 
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rounding  heather  moor  and  Scots  Pines  add  to  the  picture  (see 
Fig.  n),  but  the  area  of  open  water  is  much  smaller  than  it  has 
been,  while  the  greatest  depth  is  about  1-5  metres.  The  dia¬ 
gram  (Fig.  1 2)  shows  how  the  open  water  now  washes  the  rocky 
base  of  the  embankment  and  a  small  sandy  bay  in  the  S.E. 
corner,  3. 1  on  the  diagram.  The  W.  shore  is  peaty,  the  E.  stony, 
and  both  flanked  by  beds  of  Glyceria  fluitans.  The  N.  half  is 
filled  with  Equisetum  limosum,  behind  which  lies  an  area  of 
Potamogeton  natans,  and  Sphagnum  extends  right  back  into  an 
Eriophorum  bog  with  a  patch  of  Carex  goodenomi  and  bushes 
of  Myrica  gale.  The  whole  pool  is  fringed  with  Juncus  squar - 
rosus  and  /.  articulatus,  with  Molinia  caerulea  and  Drosera 
rotundifolia  in  the  peaty  parts.  The  fauna  associated  with  the 
water  bugs  included  Smooth  Newts,  naiads  of  Libellula  quadri- 
maculata,  Aeshna,  Sympetrum  danae  and  Ischnura,  Argyroneta 
aquatica,  larvae  of  Phryganeavaria  and  Sialis,  Dytiscus  margin- 
alis,  Haliplus  variegatus ,  H.  laminatus  Schaller,  a  few  Agabus 
unguicularis  Thoms.,  many  Gyrinus  minutus  Fab.  and  others, 
Hyphydrus  ovatus  L.,  Acilius  sulcatus.  pH  along  rocky  end 
7-6-9,  in  the  open  water  6-8,  water  among  Glyceria  6-5,  over 
sandy  peat  with  Equisetum  51*8,  among  Equisetum-Sphagnum 
4-8,  and  in  Sphagnum  4-1  ;  NaCl  0-064  g.p.l.  ;  Aik.  Res.  of  open 
water  0-00013  N  and  water  among  Sphagnum  o-oooi  N  ;  d.o.m. 
of  open  water  3-8  and  of  that  among  Sphagnum  9-6.  Alt.  240 
metres. 

27.  Brick  pit  pool  at  Bunwear  near  Bridgwater.  Large, 
deep,  with  bottom  of  yellow  clay  ;  water  very  clear  (marginal 
Phragmites)  ;  much  deep  Callitriche,  Copelatus  agilis,  Rantus 
grapii.  pH  8-o  ;  NaCl  0-276  g.p.l.  ;  Aik.  Res.  o-oo6N  ;  d.o.m. 
5*1- 

28.  Brick  pit  pool  at  Meads  Crossing  near  Bridgwater. 
Large  deep'  pool ;  yellow  clay  bottom,  very  little  vegetation  ; 
Char  a,  Ranunculus  aquatilis.  No  obvious  fauna. 

29.  Large  deep  square  pool  by  railway  line  near  Worle,  sur¬ 
rounded  by  Phragmites .  Collections  were  made  in  the  following 
loci :  — 

(a)  Shallow  inlet  with  yellow  clay  bottom  and  sparse  Phrag¬ 
mites. 

(b)  Rapidly  shelving  water  with  a  gravelly  bottom,  Phrag¬ 
mites,  Carex  acuta,  Myriophyllum,  Chara,  Potamogeton 
natans,  Elodea,  Lemna  trisulca  and  fresh-water  sponges. 

( c )  Typha  pool  almost  cut  off  from  main  pool  by  masses  of 

floating  vegetable  debris,  Typha,  Phragmites ,  Acorus 
calamus,  Myriophyllum. 

(d)  Beep  in  floating  Phragmites ,  Carex  acuta  swamp. 
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(e)  Floating  leaves  of  Potamageton  natans  and  mats  of  green 
filamentous  algae  in  N.E.  corner. 

(/)  Among  Myriophyllum  in  centre  of  pool.  Fauna  includes 
fish  (Roach,  Tench  and  Pike),  tadpoles,  Phryganea  larvae, 
Ischnura  naiads,  Hyphydrus  ovatus,  Gyrinus  natator, 
Hydrachnidae. 

pH  of  main  pool  8-4,  in  the  Typha  pool  8-i  ;  NaCl  0-19  g.p.l.  ; 
Aik.  Res.  in  main  pool  0-0035 N,  and  in  Typha  pool  0-0038  N  ; 
d.o.m.  in  main  pool  8-5,  and  in  Typha  pool  10-7. 

30.  The  reservoir  near  Chew  Magna  is  a  large  deep  pool ; 
clay  bottom,  clear  water;  marginal  flora  of  Caltha  palustris, 
Epilohium  hirsutum,  submerged  grass  and  Iris.  Hippuris  vul¬ 
garis  in  deep  water.  Frogs,  toads,  Gasterosteus  aculeatus, 
Gammarus ,  Haliplus  laminatus.  Corixidae  abundant  in  a  small 
fir-tree  fringed  inlet. 


Lakes. 

31.  The  small  lake  at  Emborough  on  Mendip  is  surrounded 
by  trees,  mostly  Quercus,  and  contains  many  dead  leaves.  S.W. 
end  is  an  extensive  Alder  swamp.  Alt.  210  metres. 

32.  The  Yeo  Reservoir  at  Blagdon  is  a  large  lake  on  Trias 
formation,  and  was  formed  about  35  years  ago  to  supply  Bristol 
with  drinking  water.  Except  for  the  deep*  water  near  to  the 
granite  dam  at  the  W.  end,  the  shores  are  gradually  shelving 
and  receive  constant  attention  to  prevent  silting.  The  bottom 
varies  from  calcite  encrusted  stones  to  fine  yellow  clay,  while 
there  is  often  a  considerable  summer  growth  of  vegetation,  much 
of  which  also  becomes  coated  with  calcite  when  the  pH  rises  to 
9-2  or  over.  The  pH  at  the  margin  is  8-4,  and  7-8  at  a  depth 
of  8  metres.  Aik.  Res.  in  summer  0-0027  N  and  in  the  autumn 
0-0021  N  ;  d.o.m.  4-5,  and  NaCl  0-0023  g.p.l.  Collections  were 
made  in  the  following  loci  : — 

(a)  In  the  S.W.  corner  against  the  shelving  granite  walls  in 
water  0-9  metres  deep.  Thick  Polygonum  amphibium, 
Hippuris  vulgaris  and  Chara.  Many  Caddis  cases,  Isch¬ 
nura  elegans  naiads,  Deronectes  elegans  Panz. 

( b )  Collection  in  N.W.  bay,  water  0-75  metres  deep,  bottom 

hard,  stony  with  a  sparse  growth  of  calcite-encrusted 
Alisma  plantago  and  Potamogeton  pectinatus.  Water 
rough,  waves  washing  shore.  Haliplus  flavicollis ,  Isch¬ 
nura  naiads. 

(c)  Fontinalis  growing  on  granite  walls  of  one  of  the  sluices. 

Haliplus  obliquus,  H.  flavicollis  Sturm.,  H.  fluviatilis 
Aube. 
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(d)  Among*  small  Scirpus  and  Equisetum  growing-  on  the 

muddy  gravel  in  23  centimetres  of  water.  Many  small 
dragonflies  and  Laccobius  beetles. 

( e )  15  centimetres  of  water  over  thick  submerged  moss  with 

sparse  Scirpus. 

(/)  Among  thick  Scirpus  and  Mentha  aquatica  growing  in 
mud  with  water  15  centimetres  deep.  Many  Helophorus 
griseus  and  H.  brevipalpis ,  Chironomid  larvae  and  Isch- 
nura  naiads. 

Rhynes. 

33=  Rhyne  on  Ken  Moor  near  Yatton.  Bottom  clay  ;  water 
clear  ;  vegetation  thick,  Elodea,  Potamogetonlucens ,  Poly gonum. 
amphibium,  Ranunculus  hederaceus ,  Alisma  plantago,  Phrag- 
mites.  Planorbis  corneus ,  Limnea  stagnalis,  L.  palustris, 
Asellus.  pH  8-i  ;  NaCl  0-053  g.p.l.  ;  Aik.  Res.  0-0048 N  ;  d.o.m. 
J3'5- 

34.  Saline  ditch  just  behind  coastal  embankment,  Seawall 
Farm,  near  Kingston  Seymour.  Bottom  muddy  clay,  water  full 
of  Scirpus  fluitans  and  large  filamentous  algae  (?  Entero- 
morpha ),  margins  with  Triglochin  maritimum,  small  Scirpi  and 
Phragmites .  Many  Palaemonetes  varians .  pH  9-6;  NaCl  5-1 
g.p.l.;  Aik.  Res.  00088 N;  d.o.m.  30-5. 

35.  Saline  ditch  just  behind  coastal  embankment  near  34. 
Water  slowly  flowing  over  fine  grey  mud;  sparse  Phragmites, 
Triglochin  maritimum,  Callitriche  and  green  algae.  Many 
Palaemonetes  varians,  Anguilla  vulgaris  and  Gammarus.  Few 
Hydrovatus  clypealis  Sharp  and  Peltodytes  caesus  Dufts. 

36.  Ditch  40  metres  from  sea,  near  Brean.  Bottom  dirty 
clay,  Phragmites ,  Polygonum  amphibium,  Callitriche,  Lemna 
trisulca.  Naiads  of  Sympetrum,  Gyrinus  caspius,  Hygrotus 
inaequalis  Fab. 

37.  Saline  ditch  near  Brean  of  greenish  smelly  water  choked 
with  Ruppia  and  Phragmites  ;  bottom  black  ooze.  Many  Palae¬ 
monetes  varians,  some  Berosus  affinis. 

38.  Ditches  cut  in  solid  peat  near  Shapwick.  Water  clear 
brown  ;  little  vegetation  ;  Glyceria,  Lemna  minor,  Callitriche , 
Fontinalis,  Potamogeton  heterophyllus .  Gasterosteus  pungitius , 
naiads  of  Libellula ,  Acilius  sulcatus,  Colymbetes  fuscus,  Dytis- 
cus  dimidiatus,  D.  marginalis ,  D.  semisulcatus ,  Hydrophilus 
piceus,  Gyrinus  natator  var.  substriatus  Steph.  pH  6-9;  NaCl 
0-095  g.p.l.  ;  Aik.  Res.  0-0023  ;  d.o.m.  43-4. 

39.  Older  undisturbed  peat  cutting  near  Ashcott.  Choked 
with  vegetation,  chiefly  Elodea,  Potamogeton  heterophyllus, 
H ydrocharis  morsus-ranae.  Vast  numbers  of  water  beetles. 


244 


[December, 


Ilybius  ob scums,  L.  ater,  Rantus  notatus,  R.  grapii,  R.  bistria- 
tus,  Copelatus  agilis,  Dytiscus  marginalis,  D.  dimidiatus,  D. 
semisulcatus,  Hydrophilus  piceus,  Hydrochara  caraboides , 
Hydrobius  oblongus. 

There  are  innumerable  other  rhynes  and  ditches  in  N.  Somer¬ 
set,  since  most  of  the  fields  in  the  lowlands  are  surrounded  by 
them.  The  greater  number  are  poor  in  aquatic  insects.  Corixa 
sahlbergi,  Notonecta  glauca^ and  Gerris  lacustris  appear  to  be 
the  only  bugs  able  to  carry  on  even  a  meagre  existence  in  these 
rhynes,  which  have  a  dirty  clay  bottom,  are  choked  with  Lenina 
minor,  L.  trisulca  and  Callitriche ,  and  are  overhung  by  haw¬ 
thorns. 

Rivers. 

40.  The  River  Yeo  at  Congresbury  (drains  the  Yeo  Reser¬ 
voir).  Collections  were  made  in  two  different  loci:  — 

(a)  Canal-like  stretch  of  slowly  flowing  water  with  steep 

grassy  banks  and  a  few  Willows.  Much  Elodea  and 
marginal  Nasturtium  and  Epilobium  hirsutum.  Roach, 
Eels  and  Sticklebacks.  Many  Deronectes  elegans,  Bry- 
chius  elevatus,  Caddis  larvae,  Hydrachnidae  and  naiads 
of  Agrion  splendens.  pH  8-2;  NaCl  0*037  gT-p-1 ;  Aik. 
R.es.  0*0048  N  ;  d.o.m.  7*2. 

( b )  Rapid  shallow  part  above  (a)  with  gravelly  bottom.  Much 

shaded  by  Alnus,  Salix,  Rubus  and  Ivy.  Margins  silty 
with  Sparganium  fringe.  Trout. 

41.  River  Yeo  (arises  at  Wookey  Hole)  near  Crook’s  Peak. 
This  river  is  rapid  and  stony,  sluggish  and  muddy  alternately, 
banks  steep.  The  water  level  fluctuates  considerably,  while  the 
aquatic  plants  vary  as  it  receives  the  refuse  from  dykes  drain¬ 
ing*  into  it.  It  is  rich  in  fish  and  fresh-water  life  generally. 
Characteristic  beetles  found  in  the  net  with  the  water  bugs  are 
Brychius  elevatus,  Haliplus  fluviatilis ,  H.  flavicollis ,  Deronectes 
elegans,  Gyrinus  natator,  G.  urinator  and  Orectochilus  villosus. 

42.  River  Axe  near  Crook’s  Peak.  A  deep,  slowly  flowing 
river  containing  a  profusion  of  aquatic  plants  and  animals  mainly 
derived  from  its  drainage  area,  though  similar  to  40  and  41. 

43.  Rapid  stream  at  Cambridge  Batch  which  crosses  the 
railway  by  aqueduct.  Bottom  rocky  with  Fontinalis,  overhung 
by  bramble  bushes  ;  margins  silty.  Brychius  elevatus,  Deronectes 
elegans,  D.  latus  (?),  Sialis  and  S' isyra  larvae. 

44.  Tiny  streams  running  off  the  N.  of  Black  Down.  Sphag¬ 
num,  Eriophorum-Molinia-Drosera  bog  ;  small  pools  in  peat  con¬ 
nected  by  a  rivulet. 
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DISTRIBUTION  OF  THE  SPECIES 
Saldidae 

Saldula  pilocella  is  a  rare  N.  Somerset  species,  although 
abundant  at  habitat  34,  17.V.37,  and  at  a  rather  similar  ditch 
just  S.  of  Clevedon,  living  among  the  marginal  vegetation  and 
on  the  mud,  from  which  it  escapes  on  to  the  surface  of  the  water 
when  disturbed,  hopping  and  flying  alternately. 

Saldula  saltatoria  is  common  in  N.  Somerset  as  in  most 
parts  of  the  British  Isles,  living  on  exposed  damp  mud  and 
sand  at  the  margin  of  water.  (See  habitats  15.  22,  26,  30, 
31,  32,  42,  43,  44.)  It  is  found  on  damp  places  in  the  coastal 
sand-hills,  but  its  place  is  taken  by  S.  pilocella  in  saline  waters. 
I  have  never  found  it  cTn  the  seaward  side  of  the  coastal  em¬ 
bankment. 

Saldula  pallipes  occurs  in  large  numbers  all  along  the  coast 
at  about  high-tide  mark  on  the  mud,  running  and  hopping 
among  such  plants  as  Salicornia,  Triglochin  maritimum,  Aster 
trifolium,  F estuca  rubra  and  Armeria  maritima.  A  pale,  almost 
white,  variety  is  found  in  many  places. 

Chartoscirta  cincta,  although  not  so  common  as  S.  salta¬ 
toria,  is  just  as  widely  distributed,  living  in  swamps  and  shady 
places  about  the  roots  of  Jwicus  and  grass  (see  habitats  22,  24, 
25,  27,  29  loci  b,  c  and  d,  31,  44),  and  in  small  puddles  (over¬ 
hung  with  grass)  in  the  sand-hills  near  Brean. 

Mesoveliidae 

Mesovelia  furcata  has  been  found  only  with  difficulty  in  29 
(locus  e),  though  on  16. v.  1937  small  nymphs  were  quite  numer¬ 
ous  on  the  mats  of  green  alga.  It  was  quite  abundant  only  400 
metres  into  Wiltshire  on  the  lily  leaves  (with  Galeruca  nymphaeae 
L.  and  Donacia  crassipes  F.)  in  the  lake  at  Longleat. 


Hebridae 

Hebrus  ruficeps.  Only  one  apterous  female  was  founcl  in  29 
(d)  on  T6.V.1937. 

HyDRO'METRIDAE 

Hydrometra  stagnorum  is  common  all  over  Somerset,  but  is 
often  hidden  by  the  vegetation  growing  on  the  banks  at  the 
water’s  edge.  Extreme  types  of  habitat  are  25  and  34.  A  long 
series  of  macropterous  specimens  was  discovered  along  the  N. 
bank  of  41,  beside  an  apple  orchard,  during  the  summer  of  1936. 
All  other  specimens  found  in  Somerset  were  brachypterous. 
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Veliidae 

V elia  currens  has  been  found  on  every  stream  investigated 
and  is  especially  common  on  the  clear  streamlets  trickling 
through  the  boggy  ground  in  the  valleys  along  the  north  escarp¬ 
ment  of  Mendip  (44),  but  tends  to  become  scarce  as  the  rivers 
reach  the  lowlands  and  increase  in  dissolved  organic  matter. 
Nymphs  were  found  at  the  bottom  of  Goatchurch  Cavern, 
Burrington,  in  the  spring  of  1935,  no  doubt  washed  in  by  a 
flood,  since  I  have  investigated  the  water  at  the  bottom  of  five 
deep  Mendip  Swallets  without  encountering  it.  How  does  it 
come  about  that  V elia  is  sometimes  found  in  stagnant  habitats 
such  as  22,  where  many  specimens,  with  nymphs,  were  found 
on  12. iv. 1938?  No  macropterous  female  was  found' to  account 
for  the  occurrence.  On  the  other  hand;  when  large  numbers  of 
apterous  specimens  and  nymphs  were  found  in  13  in  the  summer 
of  1935,  a  single  macropterous  female  was  found  among  them. 
The  question  arises  as  to  whether  these  temporarily  misplaced 
colonies  arose  from  migrant  winged  females,  or  through  some 
other  agency.  Macropterous  V elia  are  definitely  rare,  while  the 
sex  ratio  in  the  specimens  I  have  collected  is  19  females  to  one 
male,  nor  have  I  seen  a  winged  male  among  the  material  of 
other  collectors.  During  my  investigations  in  N.  Somerset  I 
have  examined  several  thousand  Velia,  but  only  three  were 
winged — one  from  13,  one  among  thousands  of  apterous  males 
and  females  on  a  streamlet  at  Backwell,  and  one  among  a  large 
gregarious  gathering  in  a  disused  boat-house  at  41.  In  the  case 
of  Microvelia  I  have  proved  (by  breeding  experiments)  that 
winged  specimens  can  arise  from  apterous  parents,  and  that 
winged  parents  can  produce  apterous  offspring.  I  have  twice 
noted  apterous  males  of  Velia  mating  with  macropterous  females. 

Macrovelia  reticulata  is  common  in  N.  Somerset.  This  de¬ 
lightful  little  insect  is  abundant  on  24,  25,  27,  29,  31,  34,  39, 
41  and  42.  Macropterous  specimens  were  found  at  25,  29  and 
42.  It  has  also  been  found  on  many  of  the  older  undisturbed 
ditches  and  rhynes,  on  nearly  all  the  brick  pits,  and  it  occurred 
on  the  pool  just  below  26,  where  this  species  and  H.  stagnorum 
were  the  only  aquatic  bugs.  It  was  absent  on  all  ponds. 

Gerridae; 

Gerris  najas  is  local  and  confined  to  the  Rivers  Chew,  Parrett 
and  Frome. 

Gerris  thoracicus  was  found  on  small  farm-land  ponds  and 
saline  ponds  and  ditches,  where  it  is  often  common  and  domin¬ 
ant.  1,  2,  7,  8,  15,  16,  17,  22,  24  (in  a  stone  tank) ,  33,  34,  41. 

Gerris  gibbifera  is  not  common,  but  where  found  is  usually 
abundant.  I  found  it  on  several  stone-built  ponds  on  Mendip, 
on  a  concrete  lily  pond  in  a  garden  at  Leigh  Woods,  a  concrete 
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reservoir  near  Cambridge  Batch,  a  pond  built  of  stone  at  Failand, 
and  one  specimen  on  30  (i2.iii.  1938). 

Gerris  lacustris  is  common  and  usually  abundant  on  all 
types  of  habitat  except  25,  26  and  32.  It  is  usually  sub-dominant 
to  G.  odontogaster  on  the  clay  pits,  being  only  occasional  on 
29  and  on  the  saline  habitats. 

Gerris  odontogaster  is  found  abundant  at  25,  26,  29  and  a 
number  of  other  clay  pits.  Elsewhere  it  is  only  sporadic  and 
never  abundant ;  for  example,  it  is  common  at  27  and  28,  but 
scarce  at  7  and  8. 

Gerris  argentatus  has  only  been  found  at  locus  a  in  29.  Small 
numbers  are  always  present  here  during  the  spring,  summer  and 
autumn. 

Naucoridae 

Nancoris  cimicoides  is  an  abundant  insect  in  N.  Somerset, 
almost  always  found  among  very  thick  aquatic  vegetation,  es¬ 
pecially  in  the  coastal  strip.  It  occurred  in  the  following 
described  habitats:  8,  9,  24,  27,  29,  33,  36,  38,  39,  41  and  42. 
Large  numbers  were  found  in  the  Kennet  and  Avon  canal  at 
Bath. 

Nepidae: 

Ranatra  linearis  has  been  found  in  only  two  places  ;  habitat 
29,  loci  a  and  b,  produced  half-a-dozen  specimens  on  several 
occasions,  indicating  that  this  pool  may  be  a  focus  for  dis¬ 
persal.  One  other  specimen  was  collected  in  an  unspecified  rhyne 
on  Tickenham  Moor  by  Dr.  J.  V.  Blachford. 

Nepa  cinerea  appears  to  be  quite  uncommon  in  Somerset,  as 
only  small  numbers  have  been  found  in  22,  23,  24,  26,  29,  38, 
39,  41  and  42. 

Pleidae 

Plea  leachi  is  very  common  and  widely  distributed  in  this 
area,  inhabiting  all  types  of  habitat,  lead  mine  pools,  ponds, 
rivers,  brick  pits  and  rhynes.  In  some  of  the  semi-brackish 
ponds  along  the  coastal  strip  this  little  back-swimmer  lives  in 
countless  numbers.  1,  2,  8,  9,  10,  11,  12,  15,  22,  24,  26,  27, 
29,  32,  33,  38,  41,  42. 

Notonectidae 

Notonecta  maculata  has  an  interesting  distribution.  I  have 
counted  907  specimens,  and  all  but  two  of  these  were  found  in 
ponds  or  small  reservoirs  built  of  stone  or  cement  :  a  pond  built 
of  stone  in  the  plantations  at  Long  Ashton,  2.viii.i933,  where 
245  specimens  with  6  N .  glauca  were  found  ;  a  3-metre  square 
cement  tank  near  Barrow  Gurney  with  2  dead  N .  maculata  and 
11  dead  N.  glauca  on  24. ii.  1934,  on  22.vii.1934  334  AT.  maculata  ; 
120  N.  maculata,  1  N.  glauca  and  1  N.  mridis  on  16. x.  1937  ; 
68  from  a  cement  reservoir  at  Providence  above  Long  Ashton  ; 
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42  from  a  lily  pond  built  of  cement  in  a  garden  at  Leigh  Woods  ; 
2  from  the  stony  end  of  26,  with  6  N.  obliqua ;  1  from  14, 
18. ii. 1939;  1  from  13,  22. ix. 1938;  1  from  an  ornamental  stream 
built  of  rocks  and  cement  at  Ston  Easton  Park  ;  2  from  a  small 
pond  at  Failand  with  the  three  other  species  ;  a  small  number 
from  a  cement  tank  at  Rowberrow;  many  from  a  pond  built  of 
stone  by  the  main  road  on  the  Golf  Links  at  Failand  (13)  ;  2 
from  canal  in  Bath  ;  6  from  a>  pond  just  north  of  26,  xi.42.  It 
was  very  numerous  in  an  old  swimming'  bath  at  Cannington 
Farm  Institute  in  South  Somerset. 

Notonecta  viridis  is  a  common  species  in  the  coastal  strip  of 
the  lowlands,  being  found  in  all  types  of  habitat,  but  especially 
ponds  of  the  saline  type  near  the  coastal  embankment.  It  has 
been  found  abundantly  in  1,  8,  9,  10,  11,  15  and  21,  not  uncom¬ 
monly  in  29  and  occasionally  in  18,  22,  24  and  29.  I  have  also 
found  occasional  specimens  in  the  canal  at  Bathampton  near 
Bath,  a  cement  tank  at  Barrow  Gurney,  a  pool  at  Failand  and 
a  pool  at  Long  Ashton.  Pond  15  yielded  76  specimens  on 
14. ii.  1935,  although  only  two  were  found  there  six  months 
before.  This  species  was  once  found  in  very  large  numbers  in  a 
large  pond-like  expansion  bf  a  ditch  45  metres  from  the  coastal 
embankment  at  Brean,  in  company  with  swarms  of  Plea  and 
the  water  beetle  Berosus  affinis.  The  average  salinity  of  seven 
described  habitats  where  it  was  numerous,  was  1-04  g.p.l.  and 
the  pH  8-4. 

Notonecta  obliqua  has  a  very  different  distribution  from  the 
other  three  species.  It  is  abundant  and  dominant  in  17,  25  and 
26,  but  elsewhere  only  ones  and  twos  may  be  found  in  scattered 
places,  for  example,  2,  8  and  22  and  the  small  pond  at  Failand 
mentioned  under  N.  maculata. 

Notonecta  glauca  could  be  found  at  some  time  or  another  in 
practically  every  aquatic  habitat  in  N.  Somerset.  To  understand 
the  distribution  of  this  species  it  must  be  remembered  that  it 
can  breed  in  most  types  of  habitat,  probably  with  a  pH  range 
between  about  6  to  8-5  and  in  habitats  with  a  mild  salinity. 
Moreover,  it  is  a  species  which  migrates  to  a  considerable  ex¬ 
tent,  probably  at  all  times  of  the  year,  but  particularly  during 
the  autumn  months.  Thus,  a- collection  made  in  a  given  habitat 
in  the  spring  will  reveal  only  one  or  two,  while  in  the  late 
summer  the  same  place  will  yield  great  numbers. 

CORIXIDAE 

I  have  collected  25  species  of  Corixidae  in  N.  Somerset.  This 
section  of  the  paper  mainly  analyses  the  data  provided  by  the 
counts  made  between  1937  and  1939.  A  total  of  10,883  speci¬ 
mens  was  counted  during  this  period  and  the  sex  determined  in 
9,987.  The  total  number  of  males  was  4,983,  and  the  total 
number  of  females  5,004. 
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Although  these  figures  are  large  they  should  be  treated  with 
reserve,  first,  because  I  have  concentrated  upon  special  habitats, 
neglecting  large  numbers  of  rhynes  and  farm  ponds  where  the 
fauna  is  so  monotonously  similar ;  and,  secondly,  because  so 
many  of  the  specimens  were  counted  from  habitats  2,  22  and  30. 
Thus,  if  similarly  thorough  collecting  and  counting  had  been 
carried  out  in  a  number  of  small  ponds  and  rhynes  proportional 
to  the  number  of  pools  and  lakes,  there  is  no  doubt  that  such 
species  at  Corixa  sahib ergi  would  have  proved  to  be  one  of  the 
commonest  species  instead  of  only  yielding  a  total  of  251  speci¬ 
mens,  while  the  total  of  C.  scotti,  which  is  strictly  confined  to 
pools  25  and  26,  was  365.  On  the  other  hand,  the  figures  are 
often  very  revealing  insomuch  as  they  provide  a  concrete  basis 
for  discussion  and  dispel  any  fallacies  created  in  the  writer’s 
mind.  It  is  easy  to  obtain  an  entirely  wrong  impression  about 
the  abundance  of  a  particular  species  when  collecting  unless 
counts  are  made.  For  instance,  I  had  an  idea  that  Corixa 
praeusta  was  quite  abundant  in  N.  Somerset,  probably  because 
of  the  unique  character  of  the  conspicuous  black  spot  on  its 
posterior  tarsi  producing  an  impression  on  my  mind,  but  this 
was  quickly  dispelled  while  working  out  the  figures,  for  the 
figures  for  the  total  was  only  13 1  out  of  nearly  11,000. 

Let  us  now  consider  the  Corixidae  in  detail.  Three  of  the 
species,  each  belonging  to  a  different  genus,  have  been  found 
in  one  habitat.  These  were  Micronecta  poweri,  Glaenocorixa 
cavifrons  and  Cymatia  bonsdorffi.  All  the  other  species  were 
found  in  more  than  one  habitat,  and  with  but  few  exceptions  all 
occur  in  large  numbers,  are  fairly  easy  to-  capture,  and  lend 
themselves  very  readily  to  ecological  study. 

Micronecta  poweri  occurs  in  40  a.  The  adults  can  be  found 
in  large  gatherings  in  the  shallows  along  a  few  hundred  metres 
of  the  north  bank,  from  May  to  October.  From  October  to 
March  the  third  instar  nymphs  take  the  place  of  the  adults  and 
can  be  found  in  the  shallows  on  warm  and  sunny  days,  but 
appear  to  retire  to  deeper  water  when  it  is  cold. 

Cymatia  coleoptrata.  This  is  the  dominant  species  in  the 
clay  pit  at  Worle  (29),  where  it  is  found  in  all  the  loci,  especi¬ 
ally  locus  f,  where  great  masses  of  Myriophyllum  reach  the 
surface  from  the  depths  of  the  pool.  Large  numbers  of  C. 
coleoptrata  live  among  this  Myriophyllum  to  a  depth  of  about 
half  a  metre,  to  the  exclusion  of  all  other  species.  It  is  also 
common  in  27,  28  and  31.  Apart  from  the  clay  pits,  C.  coleoptrata 
is  found  in  the  large  collecting  rhynes,  or  dykes,  where  there  is 
a  slight  flow  of  water,  in  slightly  brackish  ditches  containing 
Chara  on  the  flats  near  Clevedon,  and  in  the  Kennet  and  Avon 
Canal  near  Bathampton.  One  brachypterous  female  was  found 
in  15  on  23. ii.  1935,  but  no  other  specimens  have  been  taken 
there  before  or  since.  The  most  interesting  record  was  that  of 
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a  single  specimen  of  the  very  rare  macropterous  form,  a  female, 
found  in  the  open  water  along  the  embankment  at  Priddy  Pool 
on  6th  October,  19351.  Since  no  other  specimens  of  Cymatia 
coleoptrata  have  been  found  at  Priddy  Pool,  it  must  be  sur¬ 
mised  that  this  female  flew  there  from  some  other  habitat,  quite 
possibly  31 .  However,  I  have  not  found  a  macropterous  speci¬ 
men  anywhere  else  in  N.  Somerset.  I  have  actually  counted 
only  47  males  and  20  females .0 

Cymatia  bonsdorfji  is  confined  to  Priddy  Pool,  and  even  here 
is  far  from  common. 

Glaenocorixa  cavifrons.  This  is  undoubtedly  the  most  in¬ 
teresting  water-bug  in  N.  Somerset  (Fig.  1).  It  is  a  subalpine 
species  practically  confined  to  Scotland,  where  it  lives  for  the 
most  part  in  tarns.  Apart  from  Priddy  Pool,  there  are  only  five 
other  localities  known  outside  Scotland — two  English,  two 
Welsh  and  one  Irish.  At  Priddy  (26)  this  insect  is  quite  abund¬ 
ant,  and  will  be  discussed  again  when  we  consider  Priddy  Pool. 
I  have  examined  107  specimens  from  Priddy  Pool;  55  were 
males  and  52  females.  The  following  species  are  arranged  in 
the  order  of  abundance  according  to  the  records,  and  they  all 
belong  to  the  same  genus. 

Corixa  falleni  is,  according  to  my  records,  the  most  abund¬ 
ant  Corixid  in  N.  Somerset ;  1,664  males  and  1,058  females  have 
been  counted,  forming  27-8  per  cent,  of  the  total  Corixids. 
2,037  specimens  were  collected  in  the  hard-water  alkaline  pools 
at  the  rate  of  500  per  collection,  i.e.  pools  36,  32  and  33  ;  227 
specimens  came  from  rivers  40,  41  and  42  at  the  rate  of  100  per 
collection  ;  170  from  clay  pits  27,  28  and  29  at  a  rate  of  30  per 
collection.  Ponds  yielded  42,  the  coastal  strip  16,  Mendip  high 
ground  6,  and  the  peat  moors  7  specimens.  Out  of  a  total 
collection  of  745  Corixids  taken  in  Priddy  Pool  (26)  only  two 
were  C.  falleni.  Fig.  4  illustrates  the  relation  between  the 
abundance  of  C.  falleni  and  the  pH.  On  12th  March,  1938, 
1,676  specimens  of  C.  falleni  were  captured  in  pool  30;  1,095 
were  males  and  581  females.  All  the  males  were  examined  to 
determine  whether  out  of  this  total  any  had  a  reversal  of  the 
asymmetry  of  the  abdominal  segments,  but  none  had.  What 
was  the  cause  of  the  excess  of  two  males  to  every  female?  Had 
the  females  migrated  to  other  pools?  I  think  the  answer  is  in¬ 
dicated  by  Fig.  17.  This  curve  shows  the  fluctuation  in  the 
population  of  C.  falleni  in  small  pond  2  from  September  to 
January.  When  considered  in  conjunction  with  the  curves  given 
by  the  other  species  in  2,  there  can  be  no  doubt  about  the  con¬ 
siderable  migration  of  Corixids  during  the  autumn.  Moreover, 
the  figures  obtained  from  2  show  a  50'  per  cent,  excess  of  females 
to  balance  the  excess  of  males  in  30. 

Now  in  30  C.  falleni  finds  its  optimum  conditions,  while 
normally  during  the  breeding  season  it  is  as  good  as  absent  in 
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2.  Only  two  specimens  were  found  there  out  of  a  total  of  324 
Corixids  collected  in  March,  1938,  and  May,  1939.  It  might 
indicate  that  in  the  case  of  Corixa  falleni  migration  takes  place 
in  the  autumn  from  their  breeding  places  to  surrounding  habi¬ 
tats,  the  females  migrate  more  readily  than  the  males,  and  both 
leave  again  if  the  habitats  prove  unsuitable. 

To  summarise  the  distribution,  we  find  C.  falleni  abundant 
in  pools  and  lakes  having  a  stream  flowing  through  them,  with 
a  pH  of  8-2  -8-4,  an  Alkali  Reserve  of  from  0-0027  -  0-0048  N, 
and  little  Dissolved  Organic  Matter  of  value  4-5  -  8-5.  C.  falleni 
also  occurs  in  the  rivers  draining  such  pools  where  the  current 
is  slow,  but  practically  never  in  acid  and  saline  habitats. 


Fig.  4.  Graph  showing  the  number  of  C.  falleni  taken  per  collection 
in  habitats  of  different  pH  value  throughout  N.  Somerset. 


Corixa  nigrolineata  differs  considerably  from  C.  falleni  in  its 
distribution  in  N.  Somerset,  where  it  is  an  abundant  species  in 
small  ponds  in  pastures  and  other  small  temporary  habitats 
associated  with  farming.  I  have  counted  943  males  and  994 
females.  1,869  °f  these  were  collected  in  ponds,  40  from  ponds 
of  the  saline  variety,  and  one  specimen  from. acid  waters;  85 
were  collected  in  water  troughs  situated  in  fields.  Its  repeated 
appearance  and  disappearance  at  a  water  trough  at  Langford  is 
the  absolute  proof  of  the  freedom  with  which  this  species 
migrates.  C.  nigrolineata  is  found  abundantly  in  habitats  1,  2, 
3,  4,  5,  6,  7,  8,  13,  14,  15,  17,  18,  20,  26,  30  and  31.  I  have 
never  found  it  in  10,  11,  12,  23,  24,  25,  27,  28,  29  or  32,  and 
only  very  occasionally  in  26  and  30.  The  water  in  the  ponds 
frequented  by  C.  nigrolineata  is  either  neutral  or  just  on  the 
alkaline  side  of  neutrality,  has  an  Alkali  Reserve  of  0-0049  - 
0-007  N,  a  salinity  not  greater  than  0-1  g.p.l.,  and  a  Dissolved 
Organic  Matter  value  of  10-13-5. 
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Corixa  punctata  is  one  of  the  commonest  Somerset  species  ; 
it  is  also  the  largest,  nor  would  it  be  an  exaggeration  to  say 
that  it  occurs  at  some  time  or  another  in  every  fresh-water 
habitat  in  N.  Somerset.  Out  or  1,992  specimens  counted,  1,390 
came  from  pond  2,  and  896  of  these  were  collected  at  a  single 
visit,  illustrating  very  well  the  extraordinary  abundance  of  these 
animals  on  occasions.  Apart  from  these  896,  the  remainder  con¬ 
sisted  of  265  males  and  831  demales  ;  581  were  collected  from 
ponds  other  than  pond  2,  48  from  saline  ponds  and  9  from  acid 
waters.  This  species  has  been  found  in  the  following  described 
habitats  :  1,  2,  3,  4,  5,  7,  8,  9,  10,  11,  12,  14,  15,  17,  18,  21,  22, 
23,  24,  26,  30,  31,  32,  33,  38,  40,  41  and  42.  The  only  habitats 
in  which  it  is  rarely  found  are  the  acid  pools  and  the  foul  saline 
ponds  and  ditches  frequented  by  Corixa  stagnalis.  The  general 
impression  gained  from  this  study  is  that  C.  punctata  finds  its 
optimum  conditions  in  slightly  alkaline  ponds  with  a  high 
Alkali  Reserve  and  a  moderate  amount  of  Dissolved  Organic 
Matter.  In  this  respect  it  closely  resembles  C.  nigrolineata. 

Corixa  lateralis  is  another  pond-haunting  species,  since  1,03.4 
out  of  1,058  were  collected  in  this  type  of  habitat.  17  specimens 
came  from  the  clay  pits  and  7  from  acid  water.  Of  the  speci¬ 
mens  from  the  ponds,  176  came  from  ponds  with  a  slight 
salinity,  and  63  from  water  troughs.  There  were  423  males  and 
635  females.  The  species  was  found  in  the  following  described 
habitats:  1-18  (excluding  13),  22,  24  and  30,  and  was  the 
dominant  species  in  3,  4,  6,  7,  10,  11,  12,  14  and  28.  The  pH 
of  these  habitats  varies  from  8-9-1,  average  8-5.  The  Alkali 
Reserve  varies  between  o-ooqqN  and  o-ooqbN,  average  0-0076  N. 
The  Dissolved  Organic  matter  varies  from  13-5  to  30-5,  aver- 
age  19-3  ;  and  the  salinity  from  0-085  g-P-1-  to  0-265  gf-P-l-, 
average  0-169  g.p.l.  This  species  therefore  finds  its  optimum 
conditions  in  ponds  which  are  more  alkaline  than  those  most 
favoured  by  C.  nigrolineata  and  C.  punctata.  Moreover,  there 
is  an  added  factor  in  the  presence  of  nitrogenous  substance  de¬ 
rived  from  contamination  of  the  water  by  animal  excreta.  Fig. 
18  shows  how  the  numbers  varied  in  pond  2  during  the  period 
of  migration.  This  species  and  C,  nigrolineata  differ  from  the 
other  common  pond-haunting  species,  C.  punctata,  in  having  a 
much  closer  equality  of  numbers  between  the  two  sexes,  which 
both  migrate  at  the  same  time.  The  habitats  most  favoured  by 
C.  lateralis  have  the  chemical  properties  of  the  above  upper 
values,  the  water  is  shallow  with  a  bottom  of  clay,  sand  or 
stones,  and  there  is  no  macroscopic  plant  life.  Frequently  these 
ponds  are  polluted  by  cattle,  horses  and  ducks  to  such  an  extent 
that  animal  life  becomes  reduced  to  a  few  water  beetles  such  as 
Acilius  sulcatus,  Agabus  bipustulatus ,  Hygrotus  confluens, 
Hydroporus  palustris ;  Tubijext  Chironomid  larvae,  Daphnia 
pulex,  Ostracoda  and  Copepoda.  In  such  a  pond  countless 
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swarms  of.  C.  lateralis  occur. 

Corixa  striata  is  probably  the  most  widely  distributed  Corixid 
in  Great  Britain,  but  in  N.  Somerset  it  is  only  half  as  abundant 
as  the  four  preceding  species.  265  males  and  353  females  have 
been  counted.  200  of  these  were  collected  in  the  rivers,  180  in 
the  lakes,  102  in  the  clay  pits,  9  from  the  saline  coastal  strip 
and  8  from  acid  waters.  The  described  habitats  from  which  it 
was  taken  were  2,  7,  12,  13,  14,  15,  17,  21,  22,  23,  dominant  in 
24,  one  specimen  only  in  26,  27,  28,  29,  30,  38,  dominant  in  40. 
An  analysis  of  the  data  shows  that  Corixa  striata  is  most  abund¬ 
ant  in  N.  Somerset  in  large  pools  and  in  rivers^  where  the  water 
is  clear  and  alkaline,  with  an  average  Alkali  Reserve  of  o-oo44N, 
an  average  Dissolved  Organic  Matter  value  of  8*i,  and  pH  8. 
The  bottom  in  one  habitat  was  composed  of  slag,  in  another 
calcite-encrusted  gravel,  and  clay  in  the  others.  This  species 
also  has  a  wider  optimum  distribution  than  the  other  species, 
that  is  to  say,  the  range  of  habitats  where  it  is  abundant  is 
wider  than  in  the  case  of  C.  punctata,  although  C.  punctata  is 
found  in  small  numbers  in  a  wider  range  than  C.  striata.  I  have 
found  specimens  of  this  species  in  habitat  27  parasitised  by  a 
Gregarine  protozoon. 

Corixa  scotti  is  strictly  confined  to  the  two  acid  pools  on 
Mendip  25  and  26,  where  it  is  the  dominant  species.  This  Corixa 
will  be  again  considered  in  the  discussion  of  Priddy  Pool.  The 
most  obvious  thing  about  these  pools  is  the  very  low  Alkali 
Reserve  and  Dissolved  Organic  Matter.  I  have  counted  225 
males  and  365  females. 

Corixa  stagnalis  occurs  only  in  the  saline  coastal  strip,  where 
it  is  confined  to  the  ponds  and  ditches  close  to  the  coastal  em¬ 
bankment  all  along  the  coast,  1,  7,  8,  9,  10,  11,  12,  13,  34,  35, 
36,  37,  and  in  ditches  S.  of  Clevedon.  In  these  habitats  it  is 
either  present  in  small  numbers  along  with  other  species  or 
occurs  in  countless  swarms  to  the  exclusion  of  all  other  Corix- 
idae.  A  5  to  1  ratio  of  females  to  males  was  found.  It  was  the 
only  species  present  in  34,  36  and  37.  To  illustrate  the  abund¬ 
ance,  I  counted  from  one  working  of  the  net  23  males  and  80 
females  in  34,  and  10  males  and  ny  females  in  37.  I  have  un¬ 
fortunately  no  chemical  analysis  of  a  habitat  containing  only 
C.  stagnalis,  but  34  is  the  nearest.  These  habitats  have  greenish 
opaque  water,  and  the  bottom  is  composed  of  slimy  black  ooze 
which  I  believe  is  largely  composed  of  vast  numbers  of  dead  and 
living  Diatoms.  The  vegetation  consists  of  Ruppia,  Scirpus 
fluitans  and  Enter omorpha,  and  there  are  always  large  numbers 
of  the  brackish  water  prawn  Palaemonetes  varians.  The  average 
figures  for  the  chemical  analysis  of  two  habitats  where  C.  stag¬ 
nalis  was  strongly  dominant  were  pH  9-4,  salinity  3-19  g.p.l., 
Alkali  Reserve  0-0077  N,  d.o.m.  24:02. 
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Corixa  castanea  has  not  been  found  outside  pools  25  and  26. 
265  specimens  have  been  counted,  207  from  Priddy,  71  of  which 
were  males  and  136  females.  It  occurs  dominant  in  the  parts  of 
Priddy  Pool  where  the  pH  is  4-1,  the  Alkali  Reserve  o-oooi  N, 
and  the  d.o.m.  9-6. 

Corixa  sahib ergi  has  not  been  studied  sufficiently,  chiefly 
because  the  type  of  habitat  where  it  occurs  most  abundantly 
was  so  uninteresting-  to  the  writer.  It  was  found  in  the  follow¬ 
ing  described  habitats:  1,  2,  4,  7,  9,  13,  14,  18,  21,  22,  23,  24, 
27,  30,  32,  36,  38  and  40.  It  was  dominant  in  27,  where  Phrag- 
mites  grew  out  of  black  mud  and  the  surface  was  partly  covered 
with  Lemna  minor,  in  18  among  Glyceria  mats  containing  many 
fallen  horse-chestnut  leaves,  and  in  a  f uncus- Glyceria  swamp 
containing  many  fallen  hawthorn  leaves  at  28.  It  was  co¬ 
dominant  with  C.  linnei  in  21,  and  abundant  at  38.  It  is  unusual 
to  find  it  in  a  saline  habitat,  nor  is  it  abundant  in  pools,  rivers 
or  lakes  except  in  the  alder  swamp  in  31 .  Among  all  my  notes 
there  is  none  dealing  in  detail  with  a  typical  C.  sahlbergi  habi¬ 
tat.  These  C.  sahlbergi  habitats  are  more  often  rhynes  and 
ditches  than  ponds,  and  are  characterised  by  the  paucity  of  their 
fauna  and  the  monotony  of  their  flora.  The  most  obvious 
feature  is  the  almost  constant  presence  of  fallen  leaves  from 
neighbouring  trees  and  plants,  especially  from  Rubus,  hawthorn, 
Salix,  Callitriche,  Lenina  minor  and  Lemna  trisulca.  Sedges  are 
usually  present  and  seem  to  combine  with  the  black  mud  and 
sticky  clay  to  exclude  all  but  the  most  meagre  of  faunas  except 
Corixa  sahlbergi,  of  which  113  males  and  138  females  have 
been  counted. 

Corixa  fossarum  is  morphologically  close  to  C.  scotti.  This 
is  the  dominant  species  in  the  clay  pits,  123  of  the  total  of  233 
coming-  from  this  type  of  habitat.  Males  numbered  106  and 
females  127.  It  is  often  dominant  in  the  type  of  rhyne  described 
as  habitat  33.  In  the  rivers  it  is  sub-dominant  to  C.  falleni  and 
C.  striata.  Elsewhere  C.  fossarum  is  found  only  in  small  num¬ 
bers,  often  in  the  slightly  saline  ponds  such  as  8,  10,  11  and  12, 
and  has  also  been  taken  in  1,  2,  14,  17,  30  and  32,  but  only  in 
very  small  numbers.  The  average  figures  for  the  chemical  analy¬ 
sis  of  the  water  of  typical  habitats  were  pH  8-2,  Alkali  Reserve 
0-0048  N,  NaCl  0-139  g.p.l.,  and  the  d.o.m.  8-5.  The  bottom 
was  composed  of  clay  and  the  vegetation  moderately  thick 
though  variable. 

Corixa  germari  has  only  been  found  in  four  habitats.  In 
Blagdon  Reservoir  (32)  it  is  the  dominant  species,  while  at 
Priddy  (26)  its  numbers  fluctuate  considerably,  although  it  is 
never  very  abundant.  The  other  habitats  were  an  old  boat-house 
on  the  River  Yeo  at  Dunnet  Batch  (41),  where  two  females  were 
collected  on  2.11.1936,  and  24  locus  d,  where  one  male  was  found 
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among-st  large  numbers  of  C.  striata.  Of  the  136  specimens 
counted,.  71  were  males  and  65  were  females.  This  species  prob¬ 
ably  lives  in  deeper  water  than  any  other  species  except  possibly 
C.  panzeri.  At  Blagdon  Reservoir  it  was  very  numerous  in  water 
at  least  one  metre  deep,  if  not  deeper,  and  could  also  be  found 
abundantly  in  rough  water  where  the  wind  was  driving  up 
waves  half  a  metre  high.  Besides  showing  a  marked  preference 
for  deep  water,  it  is  usually  to  be  found  in  clear  water  with  a 
hard  bottom  where  there  is  either  very  little  or  no  macroscopic 
vegetation.  The  only  features  in  common  between  Blagdon  and 
Priddy  are  the  very  low  value  of  d.o.m.,  4-5  and  3-8  respectively, 
and  the  hard  bottom.  56  specimens  were  taken  from  the  stomach 
of  a  450  gramme  brown  trout  caught  in  Blagdon. 

Corixa  concinna  has  only  been  found  abundantly  in  Blagdon 
Reservoir,  from  which  122  of  the  total  of  132  were  taken.  There 
were  77  males  and  55  females.  Apart  from  Blagdon,  four  speci¬ 
mens  were  taken  from  22  and  a  single  specimen  each  from  5, 
25,  26,  27,  28,  32,  and  an  old  clay  pit  near  Banwell.  There  is, 
only  one  thing  in  common  between  these  habitats,  and  that  is; 
their  large  size.  The  distribution  of  this  species  in  Blagdon  will 
be  discussed  farther  on  in  the  paper. 

Corixa  praeusta  is  quite  scarce  in  N.  Somerset  although  a 
common  species  in  most  parts  of  the  British  Isles.  I  have  only 
counted  13 1  specimens.  Small  numbers  were  collected  in  2,  3,  5, 
17,  21,  22,  23,  24,  26,  27,  28  and  30,  while  in  32  it  was  not  un¬ 
common.  Pools  are  its  chief  habitat,  but  it  is  also  found  in 
rhynes  in  small  numbers. 

Corixa  linnei  has  not  been  met  with  in  large  numbers  any¬ 
where  in  N.  Somerset.  The  36  males  and  78  females  counted 
were  collected  in  widely  separated  habitats  as  follows  :  2,  7,  8, 
11,  12,  18,  21,  22,  24,  26,  27,  28,  29,  33  and  38.  42  were  col¬ 
lected  in  clay  pits,  251  in  the  saline  coastal  strip  and  13  from 
Priddy  (26).  It  was  co-dominant  with  C.  sahlbergi  in  21,  and 
was  dominant  in  a  shallow  clearing  in  a  Phragmites  bed  in  27 
close  by.  C.  linnei  often  occurs  in  small  numbers  in  slightly 
peaty  rhynes  on  the  northern  flats  such  as  33. 

Corixa  distinctaf  like  C.  praeusta,  is  a  common  species  in 
most  parts  of  the  British  Isles  but  is  uncommon  in  N.  Somer¬ 
set.  The  63  males  and  47  females  counted  were  collected  at 
widely  separated  places,  11,  12,  13,  14,  15,  22,  23,  24,  25,  27, 
28,  29,  36,  31,  40,  41  and  42.  Priddy  Pool  (26)  accounted  for 
59  and  the  clay  pits  a  further  23  out  of  the  total  of  no.  A  col¬ 
lection  of  235  Corixids  taken  in  locus  a  in  29  included  n  C. 
distincta.  Eight  specimens  were  found  among  112  Corixids 
collected  in  27,  and  7  were  found  in  the  slightly  saline  pond  12. 
Not  one  specirhen  was  found  among  the  333  Corixids  collected 
in  Blagdon  Reservoir,  where  so  many  species  usually  associated 
with  it  were  also  found.  Priddy  is  the  only  pool  where  it  finds 
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anything-  like  its  optimum  conditions,  and  at  one  place  where 
open  water  about  0-5  metre  deep  has  a  bottom  of  sandy  peat, 
with  a  sparse  growth  of  Equisetum  and  a  pH  of  5-8,  small 
numbers  can  always  be  found  (6d  on  Fig-.  12). 

Corixa  semistriata  occurs  in  abundance  only  on  the  lowland 
peat  moors,  which  account  for  83  of  the  96  specimens  counted 
from  all  the  collections  made  in  N.  Somerset.  Not  more  than 
three  specimens  have  been  coilected  in  any  one  of  the  remain¬ 
ing-  habitats  where  it  was  found  ;  these  were  8,  12,  13,  24  locus  b , 
and  at  33.  The  most  significant  factor  indicated  by  these  meagre 
records  is  the  high  value  for  the  d.o.m.  in  the  peat  cuttings 
where  C.  semistriata  was  dominant,  i.e.  43*4,  while  the  average 
d.o.m.  value  of  the  estimated  series  was  23.  Possibly  this  is 
why  C.  semistriata  is  not  found  in  the  other  acid  habitats  at 
Priddy  and;  East  Harptree,  where  the  d.o.m.  is  very  low.  The 
key  to  the  d.o.m.  discrepancies  in  .these  two  types  of  acid 
habitat  is  found  in  the  Alkali  Reserve,  which  is  ten  times  as 
high  in  the  peat  cuttings  as  in  the  acid  pools  on  Mendip.  The  96 
specimens  included  37  males  and  59  females. 

Corixa  limitata y  as  in  most  parts  of  the  British  Isles,  is  rare 
in  N.  Somerset,  and  I  have  collected  only  61  specimens,  27 
males  and  34  females.  It  was  dominant  only  in  habitat  17.  14 
specimens  came  from  pond  2,  12  from  pool  22,  and  one  each 
.from  1,  3,  5,  6,  11,  14,  17  and  18.  I  have  not  analysed  the  water 
from  pond  17  ;  the  pH  is  6.  The  average  figures  of  the  pH  from 
2,  17  and  22  is  6-2,  salinity  o-o69g.p.l.,  Alkali  Reserve  o-oo6i  N 
and  d.o.m.  11-7. 

Corixa  affinis  has  not  been  found  abundantly  anywhere  in  N. 
Somerset.  It  is  confined  to  the  coastal  strip  and  occurs  in 
cleaner  and  more  weedy  habitats  further  from  the  coastal  em¬ 
bankment  than  C.  stagnalis.  I  have  collected  only  23  males  and 
26  females.  24  were  collected  in  pond  8,  15  in  pond  11,  5  m 
pond  9,  and  only  one  in  pond  10.  At  Sand  Bay  this  species  was 
found  in  grassy  ditches  and  ponds,  and  in  grassy  ditches  near 
the  coastal  embankment  S.  of  Clevedon.  In  the  two  described 
habitats  where  it  was  most  abundant,  it  was  twice  as  abundant 
as  C.  -stagnalis.  Slightly  saline,  grassy,  clay-bottomed  pC>nds  of 
clear  water  were  most  favoured. 

Corixa  panzeri  is  a  local  species  and  never  abundant  in  N. 
Somerset.  Probably  it  often  lives  in  water  beyond  the  reach  of 
the  collecting  net.  At  Dun  wear  clay  pit  (27),  15  were  taken  by 
wading  out  to  the  limit  and  reaching  down  into  a  large  bed  of 
Callitriche  as  far  as  possible.  I  have  only  counted  17  males  and 
19  females  taken  from  the  following  described  habitats  :  15,  22, 
24,  26,  27,  29,  30,  32,  41  and  42,  and  also  from  a  rhyne  con¬ 
taining  Callitriche  not  far  from  Kingston  Seymour.  It  was  quite 
abundant  in  Priddy  (26)  on  6.x.  1935  about  the  stony  end  of  the 
pool,  but  has  never  been  taken  there  in  large  numbers  since. 
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Large  bodies  of  clear,  slightly  alkaline  water  with  a  low  d.o.m. 
are  favoured,  especially  if  weedy,  but  the  Alkali  Reserve  and 
the  salinity  of  these  Somerset  habitats  varied  rather  widely. 

Corixa  moesta  is  rare  in  N.  Somerset.  I  have  collected  only 
1 6  males  and  14  females.  14  of  this  total  came  from  the  mossy 
gutter  at  24  locus  c,  4  more  came  from  22,  2  from  12,  2  from  7, 
and  one  each  from  2,  15,  20,  38,  and  a  large  shallow  stony  pool 
about  50  yards  from  the  coastal  embankment  near  Brean  Down. 
It  would  appear  from  more  recent  collecting  to  be  fairly  abund¬ 
ant  in  the  lowland  peat  areas,  and  sparse  on  Mendip. 

Corixa  venusta  inhabits  the  more  rapid  parts  of  the  streams 
and  rivers,  but  only  in  shady  places  where  the  bottom  is  mainly 
stony  and  submerged  banks  of  silt  are  found  in  the  marginal 
shallows.  Such  conditions  are  found  at  40  locus  b,  41  and  43. 
I  also  took  it  in  the  stream  at  Spaxton,  near  Cannington  in 
South  Somerset.  I  have  only  counted  18  out  of  the  total  count 
of  nearly  11,000  for  North  Somerset. 

OBSERVATIONS  ON  BIOLOGY  AND  BEHAVIOUR 
Velia  currens 

It  is  the  habit  of  Velia  to  spend  much  of  its  time  gliding 
over  the  smooth  surface  of  pools  in  streamlets,  skimming  in 
effortless  graceful  curves,  facing  the  current  Waiting  for  spring- 
tails  and  small  spiders 'to  fall  and  be  carried  down  struggling 
on  the  surface.  The  Velia  quickly  detects  the  plight  of  its  victim 
by  the  tiny  ripples  created  by  its  struggles,  and  glides  rapidly 
to  the  attack.  Collembola,  especially  Tomocerus  longicornis , 
are  grabbed,  stabbed  and  tucked  under  the  body,  to  be  sucked 
out  while  the  Velia  continues  its  evolutions  over  the  surface. 
Spiders  are  often  a  tougher  proposition,  though  provided  they 
are  not  bigger  than  the  Velia  they  are  at  a  disadvantage,  and 
sooner  or  later,  during  the  fierce  struggle,  the  Velia  finds  a  soft 
spot  on  the  spider’s  body  and  stabs  it  to  death.  Even  if  the 
spider  is  able  to  bite  the  Velia  with  its  fangs  they  only  meet  the 
tough  integument,  while  the  bug  tries  to  push  its  victim  into 
the  water.  Chironomids,  Plecoptera  and  Ephemeroptera,  when 
emerging,  also'  form  a  part  of  the  diet  of  Velia  currens. 

Velia  is  little  affected  by  low  temperatures.  I  have  seen  them 
scampering  about  a  small  pond  in  my  garden  in  Bristol  at  8  p.m. 
on  a  dark  evening'  when  the  temperature  of  the  air  near  the 
surface  of  the  water  was  only  2-2°  C.,  17.xii.1935.  I  have  seen 
them  mating  on  the  1st  December,  while  little  nymphs  appeared 
at  41  on  13.iii.1935. 

Hydrometra  stagnorum 

Mating  of  this  species  was  first  observed  on  i.v.  19351,  and 
the  first  eggs  were  laid  on  2. v.  1935  on  the  sides  of  an  aquarium 
half  an  inch  above  the  water.  The  female,  after  investigating 
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the  proposed  site  for  oviposition,  turns  round  and  backs  up  to 
it,  steadying-  herself  by  holding  on  to  the  sides  of  the  aquarium 
with  her  hind  feet.  The  tip  of  the  abdomen  is  pressed  against 
the  nidus  for  a  few  moments,  after  which  the  female  simply 
walks  away  with  an  air  of  complete  composure,  leaving  the  long 
spindle-shaped  egg  sticking  out  from  its  attachment  at  right 
angles.  The  egg  is  white,  but  rapidly  darkens  to  a  black-brown. 
The  first  egg  hatched  on  10.vP.1935,  while  between  2. v.  1935  and 
i.vi.1935  three  females  laid  63  eggs.  Normally  Hydrometra  is 
a  stealthy,  timid  insect,  as  might  be  expected  from  its  slender 
body  and  stilt-like  legs,  and  feeds  largely  on  Collembola  and 
Cladocera.  While  standing  on  the  water  it  can  feel  the  small 
pulsations  set  up  by  a  water-flea  swimming  just  under  the 
surface-film,  whereupon  it  dips  its  long  slender  rostrum  into  the 
water,  feeling  around  with  the  flexible  tip,  and  shifting  its  posi¬ 
tion  until  the  little  Crustacean  comes  near.  Then  with  a  sudden 
tiny,  quick  jerk  it  harpoons  the  unfortunate  flea  with  its 
strongly-barbed  stylets.  If  the  water-flea  is  small  it  is  pulled 
through  the  surface-film  and  carried  about  on  the  end  of  the 
rostrum.  A  large  water-flea  will  put  up  a  fight,  but  the  Hydro¬ 
metra  plays  it  like  a  fisherman,  using  its  rostrum  as  a  rod  and 
the  stylets  as  a  line,  until  some  vital  organ  is  damaged.  The 
immense  length  of  the  maxillary  stylets  can  be  seen  twisting 
about  in  the  transparent  body  of  the  water-flea,  even  passing 
right  up  to  the  tip  of  the  antennae  to  extract  the  last  drop  of 
‘  juice.’  When  the  Hydrometra  finds  a  springtail  it  approaches 
with  an  air  of  diffidence  and  hesitation,  and  then  spears  it  so 
softly  that  the  little  insect  appears  to  feel  nothing,  until  the 
Hydrometra  lifts  it  up,  when  its  sudden  violent  squirmings  are 
of  no  avail.  Very  different  is  the  behaviour  of  Hydrometra  when 
it  is  starving  ;  then  it  will  attack  insects  as  large  as  a  mosquito, 
savagely  grappling  with  it  and  stabbing  with  its  rostrum  for 
chinks  in  the  chitinous  armour,  returning  to  the  attack  with  in¬ 
creased  fury  if  thrown  aside.  It  will  also  take  advantage  of  the 
kills  of  its  more  powerful  relatives,  Gerris  and  Velia,  its  fine 
sense  of  smell  guiding  it  to  the  scene.  With  measured,  silent 
tread  the  Hydrometra  sidles  up  unnoticed  by  the  feeding  Gerris  ; 
hesitant  and  pausing  it  finally  reaches  out,  stretching  slowly 
forward  and  very,  very  gently  inserts  its  rostrum  into  the  victim. 
Should  the  Gerris  make  the  smallest  move,  the  Hydrometra 
quickly  and  slyly  slips  aside,  waiting  for  another  opportunity. 


Gerris 

With  regard  to  the  distribution  of  the  water-skaters,  it 
occurred  to  me  that  the  surface  tension  of  the  water  might  prove 
to  be  the  key  to  the  problem.  With  this  in  view  I  made  a  small 
number  of  observations  in  Southern  Ireland.  It  was  found  that 
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the  surface  tension  of  the  water  varied  from  71-2  dynes  per 
centimetre  to  74-5  dynes  per  centimetre  in  habitats  where  Gervis 
was  found.  But  there  did  not  appear  to  be  any  clear  relation 
between  the  surface  tension  value  and  the  distribution  of  G. 
lacustris,  G.  thoracicus ,  G.  argentatus  and  G.  odonto gaster.  If 
more  observations  could  be  made  in  a  more  favourable  place, 
some  relation  might  be  found.  In  the  laboratory  specimens  of 
Gerris  were  placed  on  water  from  a  spring-  with  a  surface  tension 
of  73*57  d.p.c.  and  the  surface  tension  reduced  by  slowly  adding 
a  dilute  solution  of  sodium  taurocholeate.  After  the  skaters  had 
become  incapable  of  standing  on  the  water  without  getting  their 
legs  wet  and  falling  spreadeagle  upon  the  surface,  and  had  re¬ 
covered  by  repeatedly  applying  saliva  to  their  legs,  a  point  was 
reached  when  they  were  unable  to  do  this  any  longer.  That  is  to 
say,  the  aquaphobe  force  of  the  saliva  on  the  tiny  hairs  on  their 
legs  was  no  longer  great  enough  to  overcome  the  reduced  sur¬ 
face  tension.  This  point  was  at  a  surface  tension  value  of  56 
d.p.c.  in  the  case  of  G.  thoracica,  55  d.p.c.  for  G.  argentatus 
and  49  d.p.c.  for  G.  lacustris.  G.  argentatus  appeared  to  with¬ 
stand  the  early  stages  of  the  reduced  tension  better  than  the 
other  species.  This  indicates  that  G.  lacustris  could  remain 
standing  on  water  with  a  lower  surface  tension  than  G.  argenta¬ 
tus.  Now  in  North  Somerset  G.  lacustris  lives  on  farm  ponds, 
ditches  and  rhynes,  even  on  those  with  a  dissolved  organic 
matter  value  of  43*4,  but  its  place  is  taken  by  G.  thoracicus  on 
similar  saline  habitats.  On  the  other  hand,  G.  odontogaster  is 
the  dominant  species  on  the  pools  where  the  dissolved  organic 
matter  value  lies  between  3-8  and  8-5.  The  non-saline  ponds 
where  G.  thoracicus  lives  have  a  dissolved  organic  matter  value 
of  10-18.  No  doubt  it  would  be  possible  to  arrive  at  some  very 
interesting  conclusions  by  using  a  greatly  improved  technique 
and  obtaining  more  accurate  measurements.  Suffice  it  to  say 
here  that  the  surface  tension  undoubtedly  plays  some  part  in 
determining  the  distribution  of  the  water  skaters. 

A  single  specimen  of  Gerris  gibbifera  was  found  on  the  small 
pond  in  my  Bristol  garden  feeding  on  a  midge  on  260.1936. 
This  is  a  most  unusual  record  as  Gerris  very  rarely  appears 
before  about  20th  March.  I  have  seen  G.  thoracicus  arrive  in 
numbers  at  22  on  12.iv.1938,  dropping  from  the  sky  on  to  the 
water. 

Feeding  Habits  of  Nepa  Nymphs 

I  once  watched  a  number  of  nymphs  of  Nepa  in  the  shallows 
on  the  north  bank  of  41 ,  where  they  lay  among  the  thick  flotsam 
at  the  margin.  These  nymphs  lay  just  under  the  surface,  their 
short  respiratory  tubes  in  contact  with  the  air  and  their  great 
raptorial  front  legs  held  poised  in  the  air  like  so  many  wide-set 
traps.  They  were  waiting  for  the  beautiful  fly  Poecilobothrus 
nobilatus  L.,  which  was  running  and  flitting  about  in  large 
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numbers  over  the  mats  of  flotsam.  Suddenly  the  legs  of  a  Nepa 
would  shut  with  a  snap,  grasping  one  of  the  unfortunate  flies 
and  dragging  it  immediately,  buzzing  helplessly,  under  the  water. 

Notonecta 

The  clear-cut  distribution  of  N.  maculata  is  due  to  the  habit 
of  this  species  of  fixing  its  eggs  strictly  to  stone.  Another 
striking  thing  about  the  habitats  of  N.  maculata  is  the  absence 
of  higher  plants,  and  also  of  all  forms  of  animal  life,  not  so 
much  because  these  cannot  exist  in  such  places,  but  because 
they  are  destroyed  by  the  Notonecta,  which  subsequently  feed 
largely  on  any  insect  unfortunate  enough  to  fall  down  the  steep 
sides.  Ground  beetles  such  as  Pterosticus  and  Harpalus,  daddy- 
long-legs,  wasps  and  flies  form  a  great  part  of  the  diet,  and, 
although  many  of  them  are  stronger  and  bigger  than  the 
Notonecta,  they  are  attacked  with  such  savagery  that  they  have 
no  chance,  especially  as  several  Notonecta  are  likely  to  join  in 
the  fray. 

The  numbers  of  Notonecta  giauca  fluctuated  violently  from 
one  time  to  another  in  the  course  of  twelve  visits  to  pond  2  be¬ 
tween  September  and  January.  This  pool  is  so  small  that  an 
extensive  collection  must  produce  a  close  approximation  to  the 
total  population  of  any  given  bug.  Yet  from  an  average  of  20 
specimens  per  visit  during  the  end  of  September  and  October, 
the  numbers  increased  so  much  during  the  first  week  in  Novem¬ 
ber  that  as  many  as  250,  or  more,  would  be  taken.  Just  as 
quickly  as  they  appeared  N.  giauca  departed,  so  that  a  collection 
made  on  i3-xi  included  only  three  specimens,  and  another  collec¬ 
tion  made  on  i6.xi  revealed  only  one  solitary  N.  obliqua.  This 
lasted  until  the  beginning  of  January,  when  once  more  very 
large  numbers  of  N„  giauca  were  found.  These  fluctuations  are 
not  due  to  hibernation,  which  is  a  myth,  but  to  the  free  migra¬ 
tion  of  the  insects  from  pool  to  pool  in  search  of  suitable  breed¬ 
ing  places.  Now  N.  giauca  is  just  as  strict  in  it's  egg-laying 
habits  as  N.  maculata,  though,  in  marked  contrast  to  that 
species,  it  invariably  buries  its  eggs  in  the  air-filled  stems  of 
aquatic  plants.  Since  this  species  mates  in  the  winter  and  starts 
ovipositing  in  January,  the  best  habitat  is  clearly  one  in  which 
aquatic  plants  are  present  during  the  winter  and  spring. 

Contrary  to  .the  statements  in  old  books  about  the  hiberna¬ 
tion  of  aquatic  bugs,  a  visit  to  a  pool  during  January  will  reveal 
the  fact  that  much  is  going  on,  and  a  walk  out  over  the  ice  will 
allow  one  to  see  the  bugs  from  an  unusual  angle.  Corixidae  and 
rather  sluggish  Notonecta  swim  about  apparently  little  affected 
by  the  conditions.  Later,  however,  the  presence  of  the  ice  pro¬ 
duces  an  oxygen  deficiency  which  still  further  slows  the  bugs, 
so  that  collecting  through  the  ice  is  often  an  excellent  way  of 
taking  species  which  at  normal  times  are  difficult  to  capture. 
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N otonecta  eggs  do  not  appear  to  hatch  until  the  temperature 
of  the  water  rises  to  a  certain  value.  I  have  caused  eggs  of  N. 
maculata  to  hatch  in  March  by  gently  warming  the  water  to 
570  F.  It  is  interesting  to  watch  the  freshly  hatched  Notonecta 
trying  to  obtain  their  first  air  supply.  The  tiny  white  bug  with 
its  brilliant  red  eyes  is  heavier  than  water  and  has  no  means  of 
equilibration.  It  makes  great  and  repeated  efforts  to  reach  the 
surface,  often  sinking  towards  the  bottom  exhausted.  At  the 
surface  it  tries  to  turn  upside  down  and  poke  its  rostrum  through 
the  surface-film,  since  this  is  the  only  part  of  its  body  which 
will  cling  there.  Its  next  task  is  to  obtain  a  bubble  of  air  or 
oxygen.  When  a  suitably  small  bubble  has  been  found  this  is 
massaged  into  the  ventral  part  of  the  abdomen  and  enfolded  by 
the  aquaphobe  hairs  fringing  the  connexivum.  Immediately  this 
task  has  been  accomplished,  and  the  little  bug  is  the  proud 
possessor  of  a  bubble,  it  becomes  transformed  into  a  sprightly, 
buoyant  back-swimmer  and  henceforth  lives  upside  down  like 
its  parents.  Unless  there  are  aquatic  plants  and  algae  present 
to  produce  bubbles  of  oxygen,  very  many  of  these  little  bugs 
fail  to  find  a  bubble  and  perish.  (See  1936,  Trans.  Soc.  Brit. 
Ent.,  6  (7),  and  1935,  2  (2),  for  observations  on  oviposition  and 
flight  in  Notonecta.) 

I  have  performed  a  simple  experiment  showing  the  difference 
in  the  reactions  of  N.  maculata  from  those  of  N.  glauca  when 
they  are  resting  upside  down  at  the  surface.  This  is  a  favourite 
position  of  these  bugs,  since  there  are  few  aquatic  animals  which 
do  not  come  to  the  surface,  where  they  can  be  easily  captured 
for  food.  If  a  small  object  is  spun  in  the  surface  film  it  will  be 
attacked  by  the  bugs,  and  I  used  a  pin  with  the  point  doubled 
back  and  suspended  from  its  head  by  a  length  of  cotton,  which 
could  be  twirled  between  the  thumb  and  forefinger  so  as  to  spin 
the  pin  in  the  surface  film.  The  Notonecta  quickly  detect  the 
pin  by  the  ripples  created  and  swim  up>  and  attack  it.  So 
strongly  do  they  grip  the  pin  that  they  can  be  lifted  out  of  the 
water  without  letting'  go.  If  the  pin  is  spun  inside  a  wide-bore 
glass  tube  to  cut  out  the  ripples,  the  bugs  only  attack  it  if  they 
are  near  and  looking  that  way.  N.  maculata  will  attack  from  a 
distance  up  to  8  inches,  but  N-.  glauca  only  from  2  inches.  Like¬ 
wise  when  the  pin  was  spun  behind  a  short  piece  of  sheet  glass 
to  damp  down  and  deflect  the  ripples  N.  maculata  was  always 
quicker  to  detect  the  pin  than  N.  glauca,  because  it  appeared  to 
detect  the  slight  disturbance  of  the  surface  film  and  look  around, 
whereupon  it  would  see  the  pin  and  swim  in  that  direction.  Thus 
N.  maculata,  which  spends  most  of  its  time  at  the  surface  feed¬ 
ing  on  drowning  terrestrial  insects,  responds  much  more  readily 
to  surface  ripples  and  has  a  keener  vision  when  near  the  surface 
than  N.  glauca,  which  spends  more  of  its  time  feeding  on 
animals  among  the  w£eds. 
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Glaenocorixa  cavifrons 

Although  this  interesting  insect  is  quite  abundant  in  Priddy 
Pool,  one  can  sometimes  collect  all  day  without  finding  a  single 
specimen ;  indeed,  I  once  swam  around  the  pool  with  a  net 
collecting  everywhere  and  only  captured  a  few  nymphs.  There 
is  something  mysterious  about  it,  for  towards  evening,  as  the 
sun  sinks  behind  the  nearby  hills,  scores  of  the  adults  will  ap¬ 
pear  as  from  nowhere,  swimming  rapidly  with  powerful  strokes 
in  the  deep  water  along  the  embankment.  They  rarely  pause  to 
rest  on  the  bottom,  but  swim  on  incessantly,  and  differ  from 
other  Corixidae  in  that  the  specific  gravity  is  only  a  little  less 
than  that  of  water,  so  that  when  they  stop  swimming  they  rise 
only  slightly  in  a  sort  of  forward  and  upward  glide  characteristic 
of  the  behaviour  of  this  bug  when  replenishing  the  air  supply, 
after  which  they  continue  swimming.  Often  the  water  is  quite 
rough,  but  this  makes  no  difference  to  the  Glaenocorixa.  Fre¬ 
quently  I  have  seen  them  rush  up  to  the  surface  to  seize  small 
floating  objects,  or,  when  in  mid-water,  pause,  winnowing  the 

water  with  their  oar-like  middle  legs, 
turning  this  way  and  that,  looking 
around  with  their  great  goggling  eyes 
for  small  planktonic  organisms  which 
they  catch  with  their  specially  adapted 
net-like  front  tarsi  (Fig.  5).  I  took  a 
small  plankton  net  to  the  pool  and 
found  the  plankton  to  consist  of  numer¬ 
ous  Copepods,  the  beautiful  white 
spheres  of  the  colonial  rotifer  Cono- 
chilus  volvox f  and  strands  of  a  fila¬ 
mentous  green  alga.  All  attempts  to 
keep  C.  cavifrons ,  even  in  a  large 
aquarium,  failed ;  there  was  not 
Fig.  5.  Front  leg  of  male  enough  room  for  such  a  restless,  rov- 
Glaenocorixa  cavifrons  show-  ing  animal  and  they  found  difficulty  in 
byaking  the  surface-film  to  change 
planktonic  organisms.  their  air  supply,  being  unable  to  per¬ 

form  the  rapid  upward  and  forward 
glide  for  which  considerable  speed  is  necessary.  All  my  speci¬ 
mens  were  drowned  within  about  a  week.  During  this  'time  they 
displayed  their  semi-preffatory  habits  by  catching  small  objects. 
One  was  seen  feeding  on  Daphnia  pulex  on  20. iii .  1935.  On 
18.xii.1935  there  was  from  \  an  inch  of  ice  on  Priddy  Pool, 
and  many  Corixidae  were  seen  swimming  about  beneath  it.  The 
commonest  species  was  G.  cavifrons,  with  Corixa  germari  and 
C.  scotti.  In  Priddy  Pool  G.  favifrons  is  confined  to  the  open 
water.  All  collections  among  even  thin  Equisetum  have  proved 
negative,  or  at  the  most  only  single  specimens  have  been  col¬ 
lected  (Figs.  13,  14).  Glaenocorixa  nymphs  are  easily  recognised 
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by  their  broad  heads  and  prominent  eyes,  the  gap  between  the 
eyes  and  the  posterior  border  of  the  head,  and  the  characteristic 
long,  remotely-spaced  hairs  along  the  anterior  tibio- tarsus. 
After  examining  Glaenocorixa  from  thirteen  different  localities 
in  Great  Britain,  it  would  appear  that  the  specimens  of  this 
Somerset  colony  are  morphologically  least  like  the  typical  Scot¬ 
tish  form,  and  probably  represent  a  separate  race. 

Cymatia 

Cymatia  differs  from  the  other  Corixidae  by  being  very  defi¬ 
nitely  predatory,  and  it  likes  to  anchor  itself  to  the  outside  of 
dense  vertical  masses  of  vegetation  where  it  rests  facing  the 
open  water  waiting  for  its  prey  to  come  swimming  past.  I  have 
watched  them  for  hours  in  a  large  aquarium  and  in  a  small  pond 
in  my  garden.  They  do  not  behave  like  the  species  of  the  genus 
Corixa,  which  spend  their  time  foraging  about  on  the  bottom, 
bent  forward  sifting  through  the  debris  and  scraping  objects 
for  their  food,  but  prefer  to  anchor  themselves  to  water  weeds 
about  half-way  between  the  surface  and  the  bottom,  whence 
they  can  command  an  area  of  open  water  and  dart  out  with 
great  speed  to  capture  any  small  animals  passing  by,  especially 
those  that  swim  in  a  fussy  manner  like  Cladocera,  Corixid 
nymphs,  May-fly  nymphs  and  Chironomid  larvae.  Cymatia  is 
well  suited  to  such  behaviour,  for  its  swimming  powers  are  far 
superior  to  those  of 
Corixa,  and  it  has  a 
dash  and  dexterity  all 
its  own.  At  long  inter¬ 
vals  it  will  leap  from  its 
anchorage  and  rush  up 
to  the  surface,  either 
almost  vertically  or  in 
a  wide  rapid  spiral, 
smartly  expose  its  back 
to  the  air,  then  dart 
down  again,  often  en¬ 
joying  a  swim  around, 
darting,  gliding,  or 
hovering  motionless  ex¬ 
cept  for  its  winnowing 
hind  legs,  when  it  can 
turn  this  way  and  that, 
like  G.  cavijrons ,  to 
look  around,  and  after 
all  this  activity  will  sud¬ 
denly  return  to  its  old 
look-out.  Cymatia  will 
return  to  its  favourite 


Fig.  6.  Cymatia  bonsdorffi  feeding  on  a 
May-fly  nymph.  Drawing  made  from 
life. 


perch  so  often  as  to  leave  one  in  no 
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doubt  about  its  powers  of  orientation.  Fig.  6  is  a  drawing  from 
life  and  shows  a  Cymatia  feeding  on  a  May-fly  nymph  which  it 
has  captured  and  overpowered.  This  drawing  shows  the  utility  . 
of  the  flattened  frons  and  the  finger-like  palae  with  the  long, 
widely-spaced  hairs  and  strong  claw  which,  in  conjunction  with 
the  long  hairs  of  its  beard,  form  a  trap  in  which  small  animals 
can  be  snared  and  held  (Fig.  8).  I  have  seen  Cymatia  feeding 
on  the  following  animals  :  Cyclops,  D aphnia  pulex ,  Sida  crystal- 
lina,  Chironomid  larvae,  Mosquito  larvae,  Chaoborus  larvae, 
May-fly  nymphs,  Haliplid  larvae,  Corixid  nymphs,  including 
their  own  nymphs  and  Tubifex. 

Cymatia  is  very  destructive.  It  will  kill  far  more  animals 
than  it  really  needs.  I  have  watched  Cymatia  in  my  garden  pool 
dart  out  over  and  and  over  again  from  its  perch  on  Elodea  into 
a  shoal  of  Daphnia  and  capture  one  each  time.  It  would  turn 
the  Daphnia  this  way  and  that,  sucking  out  its  juices,  then 
throw  the  corpse  away  and  catch  another.  A  single  Cymatia  was 
seen  to  destroy  ten  D.  pulex  in  25  minutes,  and  another  five  in 
10  minutes.  On  one  occasion  eight  Cymatia  killed  eight  large 
Chironomid  larvae  in  an  hour,  reducing  them  to  colourless 
strips  of  skin.  In  30  minutes  four  5th-instar  nymphs  killed  five 
larvae  of  Culex  and  two  large  Daphnia ,  The  Cymatia  show 
some  preference  for  Corixid  nymphs,  killing  those  of  Corixa 
punctata  during  the  first  two  instars  and  the  easily  killed  C. 
sahib ergi  nymph  in  its  third  instar.  They  do  not  spare  their 
own  larvae.  Compared  with  other  Corixidae,  Cymatia  is  capable 
of  extruding  its  stylets  a  long  way.  These  stylets  are  also  quite 

flexible  and  therefore  effective 
in  reaching  the  juices  of  their 
victims,  as  can  be  clearly  seen 
through  the  transparent  bodies 
of  Daphnia  and  Chaoborus 
larvae.  The  large  bore  of  the 
stylet  canal  allows  Cymatia  to 
kill  and  extract  the  juices  from 
its  prey  quickly.  On  the  other 
hand,  this  prevents  Cymatia 
from  feeding  on  small  hard¬ 
bodied  animals  such  as  beetles 
and  Ostracods. 

Mating  was  first  observed  on 
22nd  May,  1935.  The  male 
swoops  out  from  his  observa¬ 
tion  post  at  a  passing  female 
and  seizes  her  round  the 
thorax,  his  large  single  anterior  claws  making  the  grip  secure. 
The  flat  frons  is  pressed  against  the  female  pronotum  while  the 
male  takes  up  an  oblique  position  Occupying  the  left  side  of  the 


Fig.  7.  Cymatia  bonsdorfli  mating. 
Drawn  from  life. 
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female.  In  this  manner  they  swim  about  in  perfect  unison,  and 
the  female  continues  feeding  (Fig.  7).  Mating  lasts  from  a  few 
minutes  up  to  six  hours.  The  female  possesses  two  sets  of 
eight  ovarian  tubules.  Each  set  ends  in  a  short  duct,  and  these 
join  to  form  a  common  oviduct.  The  common  oviduct  and  the 
the  duct  of  the  bursa  copulatrix  enter  the  top  of  the  large  pear- 
shaped  vagina.  The  vagina  is  thus  shaped  to  accommodate  the 
peculiar  stalked  eggs.  The  stalk  of  the  egg  is  widened  at  the 
end  into  a  small  flattened  pedicle  (Figs.  9,  10).  These  eggs  can 
be  dissected  from  the  vagina  with  stalk  complete.  All  the  female 
does  is  to  deposit  a  small  blob  of  glue-like  substance  and  press 
the  pedicle  of  the  egg  on  to  this.  As  the  size  of  Corixid  eggs 
goes,  Cymatia  eggs  are  very  large  ;  in  fact,  only  a  little  smaller 
than  the  egg  of  Corixa  punctata  (Fig.  10).  They  are  laid  in 
batches  of  eight.  The  first  batch  was  laid  by  my  specimens  at 
the  end  of  May  and  a  second  batch  on  2.VL1935.  A  third  batch 
was  laid  on  n.vi.1935  and  a  fourth  on  26. vi.  1935,  by  which 
time  eye-spots  were  present  in  the  batch  first  laid.  Four  nymphs 
hatched  on  15. vi.  1935,  escaping  through  a  star-shaped  fracture 
at  the  top  of  the  egg. 

Hatching  takes  about 
15  minutes,  and  the 
nymph  looks  ridicu¬ 
lously  large  compared 
with  the  size  of  .the 
egg  it  occupied  a  few 
moments  before  ;  in  fact, 
it  is  nearly  as  big  as 
the  first  instar  nymph  of 
Corixa  punctata.  This 
must  be  correlated  with 
their  predatory  habits, 
for  they  soon  fall  upon 
and  destroy  great  num¬ 
bers  of  the  small  Ostra- 
cods  and  Cladocera 
which  abound  at  this 
time  of  year.  I  have 
seen  the  second  instar 
feeding  on  a  Cyclops  as  big  as  itself  and  examples  of  the  fourth 
instar  readily  capturing  Culex  larvae.  During  the  first  instar, 
which  lasted  11  days,  the  nymphs  have  a  very  distinctive 
appearance.  The  connexivum,  sides  of  the  thorax  and  head 
except  the  vertex  are  all  transparent  white.  The  vertex  of  the 
head,  centre  of  thorax,  and  dorsum  of  the  abdomen  form  a 
black  rectangle.  The  eyes  are  bright  red  and  the  legs  and  hairs 
dusky.  It  is  an  awkward,  ungainly  and  destructive  little  creature 
with  lanky  legs.  The  front  legs  are  especially  long.  There  are 


Fig.  8.  Front  leg  of  Cymatia  bonsdorffi. 

.  Coxa  and  trochanter  omitted.  In  the 
female  the  claw  is  not  much  larger  than 
one  of  the  sieve-like  hairs.  This  is  an 
ideal  structure  for  snaring  small  animals 
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orange  abdominal  dorsal  glands,  three  functional  and  one  ap¬ 
parently  atrophic.  In  common  with  the  nymphs  of  Corixa f  the 
nymphs  of  Cymatia  breathe  oxygen  dissolved  in  the  water  dur¬ 
ing  the  first  two  instars.  During  this  time  the  insect  is  relatively 
inactive  and  lives  at  the  bottom,  being  heavier  than  water. 
When  the  third  instar  is  reached  the  nymph  not  only  changes 
its  structure,  but  its  colour  as  well.  The  head  becomes  distinctly 
marked  off  from  the  thorax.  This  newly  exposed  area  and  the 
adjacent  part  of  the  pronotum  are  clothed  with  aquaphobe  hairs 
which  attract  gas  bubbles.  The  older  nymph  has  been  described 

by  Halbert*  thus  :  ‘It 
is  a  delicate  greenish 
white,  the  apical 
margins  of  the  body- 
segments  and  the  con- 
nexivum  are  brown,  the 
lateral  margins  of  the 
wing  pads  orange- 
yellow.  Both  the  notum 
and  wing  pads  are 
clothed  with  long  black 
hairs.’  For  a  few  hours 
after  casting  the  second 
instar  skin,  the  nymph 
remains  relatively  in¬ 
active.  Soon,  however, 
it  becomes  increasingly 
restless,  sweeps  its  hind 
legs  over  the  back  and 
scrubs  the  connexivum 
much  more  frequently. 
It  then  makes  re¬ 
peated  efforts  to  reach 
the  surface,  approach¬ 
ing  all  ways,  head  first 
and  upside-down,  and 
often  falls  back  ex¬ 
hausted.  Sooner  or  later 
its  efforts  are  rewarded,  and  the  air  suddenly  enters  the  space 
between  the  head  and  pronotum  and  clothes  the  hairy  part  of 
the  thorax.  Almost  immediately  the  nymph  becomes  trans¬ 
formed.  It  becomes  buoyant  and  much  more  active,  and  in  the 
case  of  Cymatia  anchors  itself  to  the  weeds  and  starts  feeding 
like  the  adults,  its  new  colour  pattern  concealing  it  among  the 
weeds.  Cymatia  bonsdorffi  has  five  nymphal  instars  each 
occupying  about  io  days,  so  that  the  first  specimens  of  the  new 


Fig.  9 


Reproductive  organs  of  female 
Cymatia  bonsdorffi. 

A.  Right  ovary,  left  removed. 

B.  Receptaculum  seminis. 

C.  Common  oviduct. 

D.  Vagina.  In  Corixa  and  Glaenocorixa 

this  a  spherical  structure. 


*  Halbert,  J.  N.  .1935,  Proc.  Roy.  Irish  Acad.,  42  B  (8)  :  307. 
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generation  appear  at  the  end  of  July  and  the  beginning  of 
August.  It  would  appear  that  the  old  generation  dies  during 
July.  If  this  is  certain,  it  looks  as  if  the  new  generation  may 
start  breeding  the  same  year  and  produce  a  second  brood,  be¬ 
cause  third-  and  fourth-instar  nymphs  were  taken  in  Priddy 
Pool  on  20th  October,  1935. 


Fig.  10.  A.  Egg  of  Cymatia  bonsdorjfi. 
B.  Egg  of  Corixa  punctata. 


Cymatia  coleoptrata  is  the  most  beautiful  of  all  Corixids, 
sap  green  above  with  longitudinal  streaks  of  darker  green,  and 
underneath  a  delicate  emerald.  The  large  eyes  are  bright  opal¬ 
escent  crimson  arid  the  legs  creamy-white.  These  colours  make 
it  difficult  to  detect  among  the  weeds  where  it  lives.  Although 
not  quite  such  a  masterly  and  dexterous  swimmer  as  its  larger 
relative  C.  bonsdorjfi,  yet  it  is  very  sprightly  and  has  the  same 
predatory  habits.  It  feeds  largely  on  Cladocera  and  Copepoda. 


Corixa  lateralis 


I  once  witnessed  a  small  male  Corixa  kill  13  Daphnia  pulex 
in  30  minutes  in  an  aquarium.  It  certainly  did  not  require  this 
number  to  provide  a  meal ;  it  was  just  the  same  sort  of  destruc¬ 
tiveness  as  that  already  described  under  Cymatia  bonsdorjfi . 
The  Daphnia  were  captured  by  making  a  short  forward  swing 
without  letting  gO'  of  the  bottom,  and  snatching  the  water-flea 
as  it  swam  by.  Despite  these  observations,  the  members  of  the 
genus  Corixa  are  fundamentally  microphagous,  chiefly  herbivor¬ 
ous,  feeding  on  such  algae  as  Spiro gyra,  Mougeotia,  O scillatoriu. 
and  non-gelatinous  Desmids  and  Diatoms,  Protozoa,  Rotifers, 
small  Nematodes,  Oligochaetes  and  a  certain  amount  of  debris 
which  gets  carried  into  the  pharynx  and  swallowed  along  with 
the  algae.  If,  while  foraging  over  the  bottom  and  among  the 
vegetation  for  this  food,  the  Corixid  encounters  such  soft- 
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bodied  animals  as  Cladocera,  and  the  small  larvae  of  Chirono- 
mids,  water  beetles  and  Ephemeroptera,  it  will  not  hesitate  to 
capture  them  and  suck  out  their  juices. 

The  shallows  where  Corixa  lateralis  lives  in  such  large  num¬ 
bers  are  often  quite  warm  to  the  touch  during  the  summer,  and 
it  makes  one  wonder  how  much  oxygen  this  warm,  foul  water 
contains  and  how  such  large  numbers  of  these  little  insects  can 
live  under  such  conditions.  On  the  other  hand,  the  amazing' 
activity  of  these  little  busybodies  leaves  no  doubt  that  they  are 
thoroughly  contented.  Yet  when  I  placed  a  male  specimen  in 
some  water  that  had  been  boiled  and  cooled,  to  remove  the  dis¬ 
solved  oxygen,  it  only  stayed  in  the  water  ten  minutes.  During 
that  time  it  exposed  its  back  to  the  air  ten  times,  once  for  half 
a  minute  and  later  for  a  whole  minute,  while  the  last  time  it 
came  to  the  surface  to  expose  its  back,  it  opened  its  wings  and 
flew  away  !  Does  this  observation  indicate  that  these  insects 
rely  to  some  extent  upon  dissolved  oxygen  for  respiratory  pur¬ 
poses?  An  adult  of  the  much  larger  Corixa  punctata  was  left  in 
the  air  for  a  few  minutes  and  then  placed  in  boiled  water.  In 
twenty  minutes  this  insect  exposed  its  back  ten  times.  A  very 
different  effect  was  produced  on  a  third-instar  nymph  of  C. 
punctata.  As  already  stated,  these  nymphs  carry  a  small  supply 
of  air  with  them,  but  immediately  the  nymph  was  placed  in  this 
boiled  water  it  spun  round  and  round  in  a  hysterical  manner 
and  sank  to  the  bottom  quite  helpless.  In  this  case  it  is  quite 
obvious  that  the  nymph  depends  very  largely  upon  dissolved 
oxygen  for  respiratory  purposes.  This  fact  makes  one  question 
the  true  function  of  the  air  carried  by  (these  young  bugs.  My 
own  belief  is  that  the  main  function  of  the  air  is  to  give  the 
insect  buoyancy.  Normally  adult  Corixa  can  remain  at  the 
bottom  of  their  habitats  for  periods  up  to  an  hour  or  more 
without  coming  up  to  the  surface  for  air.  Small  Corixa  nymphs 
have  a  pulsating  diaphragm  in  the  middle  tarsi  to  assist  the 
circulation  of  the  blood. 

Corixa  panzeri 

I  took  six  specimens  of  this  species  from  the  stomach  of  a 
i -i  kilo  rainbow  trout  which  took  wet  fly  in  Blagdon  Reservoir 
(32)  on  5.VL1937.  This  trout  also  contained  many  Gammarus, 
mayfly  and  Chironomid  larvae,  one  Ischnura  imago  and  some 
sandy  caddis  cases.  The  stomach  of  a  1-35  kilo  brown  trout, 
also  from  Blagdon,  contained  at  least  56  Corixa  germari,  5  C. 
concinna,  1  nymph  of  C.  panzeri,  11  swimming  caddis  pupae, 
5  nymphs  of  Ischnura  elegans  and  the  wings  of  one  adult.  As 
stated  before,  Corixa  panzeri  .lives  in  deeper  water  than  the 
other  Corixid  species.  Two  instances  which,  besides  strengthen¬ 
ing-  that  assertion,  are  of  interest  from  the  fly-fisherman’s  point 
of  view. 
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DETAILED  OBSERVATIONS  ON  HABITATS 
26,  2,  32  and  22 
Priddy  Pool,  No.  26. 

Phis  is  the  '  habitat  I  have  studied  most  fully  in  North 
Somerset.  It  is  the  more  northerly  of  two  pools  lying  close 
together  ;  it  contains  no  fish  and  is  a  veritable  paradise  for  an 
entomologist.  The  other  pool  is  lower  and  contains  perch  but 
very  few  water-bugs. 

The  photograph  of  Priddy  Pool  (Fig.  n)  was  taken  from  3  A 
on  Fig.  12  and  just  cuts  out  the  rocky  embankment  on  the 
right.  Marginal  ] uncus  and  the  bed  of  Glycerin  fluitans  can  be 
seen  in  the  front  (4  C,  5  C  and  6  C  on  the  diagram),  while  to 
the  left  stretches  the  Equisetum  limosum At  the  far  side  of  the 


Fig.  11.  Priddy  Pool  viewed  from  the  south-west  corner. 


pool,  on  the  right  of  the  photograph,  the  beds  of  Glycerin 
shown  in  4  I,  5  I  and  61  can  be  discerned  along  the  gravelly 
shore.  The  water  at  the  edge  of  the  Equisetum  in  the  centre  of 
the  photograph  is  1*5  metres  deep.  In  June,  when  most  of  the 
investigations  were  made,  the  air  was  rustling  with  the  wings 
of  a  myriad  dragonflies  and  the  water  streaked  by  the  tiny 
twisting  wakes  of  a  host  of  whirlygig  beetles.  Every  working 
of  the  net  brought  to  light  some  water-boatmen,  and  they  could 
be  seen  through  the  clear,  slightly  brown-tinted  water  hasten¬ 
ing  to  the  safety  of  the  depths. 

Altogether  eighteen  species  of  Corixidae  have  been  collected 
in  this  pool,  but  many  of  them  are  difficult  to  find  and  are  not 
indigenous,  being  only  casual  droppers-in  from  the  sky  as  they 
pass  on  their  migrations.  Cymntin  coleoptrntn,  Corixn  fnlleni, 
C.  fossnrum,  C.strintn,  C.  nigrolinentn,  C .  snhlbergi,  C  Anternlis 
and  C.  concinnn  all  belong  to  this  category,  and  all  were  found 
in  the  area  of  the  pool  shown  in  the  photograph.  Corixn  Internlis 
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is  found  in  the  shallows  along"  the  embankment  at  most  times, 
and  C.  concinna  at  5  I,  but  only  once.  The  remaining-  nine 
species  may  be  looked  upon  as  truly  indigenous  to  Priddy  Pool, 
as  I  have  been  able  to  find  them  there  year  after  year  and  at 
all  seasons.  Of  these  species,  Glaenocorixa  cavifrons  and 
Cymatia  bonsdorffi  occur  nowhere  else  in  North  Somerset,  while 
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Fig.  12.  Ecological  map  of  Priddy  Pool  (26). 
Use  in  conjunction  with  Fig.  11. 


Corixa  scotti  and  C.  castanea  are  only  found  in  one  other 
habitat,  No.  25.  Cymatia  bonsdorffi  is  practically  confined  to 
the  junction  zone  of  the  Equisetum  and  Glyceria  mats  with  the 
Potamogeton  natans  on  the  east  side,  where  it  can  always  be 
found  by  quietly  wading  out  to  a  depth  of  0-75  metres  and 
sweeping  the  vertical  faces  of  the  Glyceria  mats  with  the  pond 
net,  especially  where  there  is  a  small  inlet  (81,  9  I  and  10  I),  but 
the  numbers  taken  are  always  small.  Corixa  germari  is  found 
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in  small  numbers  in  the  deep  water  near  the  rocky  embankment, 
while  C.  punctata  also  occurs  in  small  numbers  along-  the  east 
shore  (6  to  81). 

All  the  other  species  occur  in  sufficient  numbers  to  make  it 
possible  to  illustrate  their  distribution  (see  Fig-.  13).  This  histo¬ 
gram  was  based  on  collections  totalling-  nearly  900  specimens 
and  illustrates  the  percentage  abundance  of  the  species  in  the 


CrENUS  - ->- 

Glaenocorixa 

SUBS  1  GAR  A 

CALLICORIXA 

ANTICORIXA. 

" - — -^5PEC1E5  ' 

Conditi  ONS~"~~"- — 

CAVIFRONS 

SCOTTI 

JISTINCTA 

PRAEU5TA 

LINN  El . 

CASTANEA. 

OF  EM  WATER 

NEAR  SURFACE. 

OPEN  WATER 

Stones 

Scant  debris 

OPEN  WATER 

STONES 

Si  lt 

e  OPEN  WATER 

Stones  gravel 

PEAT 

OPEN  WATER  .  PEAT 

near  EQUISETUM  LlMOSUM. 

!■ 

THIN  EQUISETUM 
|  PEAT 

58 

THICK  EQUISETUM 
near  GLYCERIA  FLUlTANS 

& 

* 

41 

41 

THICK  EQUISETUM 
"PEAT 

GLYCERIA 

^  V/lTH 

Equisetum 

'  GLYCERIA 

PEATY  MUD. 

EDGE  OF  GLYCERIA 

WITH 

EQUISETUM. 

GLYCERIA  WITH  , 
THICK  EQUISETUM. 

THICK  POTOMOGETON 

EQUISETUM  SPHAGNUM. 

-POTOMOGETON .  C  AREX  . 

EQUISETUM.  SPHAGNUM. 

EQUISETUM. 

SPHAGNUM. 

Fig.  13.  Histogram  to  illustrate  the  distribution  of  six 
species  of  Corixidae, 


various  ecological  zones.  Both  species  and  habitat  zones  have 
been  arranged  to  conform  to  the  obvious  evolutionary  succes¬ 
sion  of  the  pool — that  is  a  transition  from  open  water  and  rocks 
at  the  south  end  to  Sphagnum-Drosera-Eriophorum  bog  to  the 
north.  The  plankton  feeder  Glaenocorixa  cavifrons  is  only  to  be 
found  in  the  open  water  shown  in  the  photograph,  especially  the 
water  to  the  right  near  the  embankment.  It  is  most  unusual  to 
find  more  than  single  specimens  among  even  the  thinnest  growth 
of  Equisetum. 
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Corixa  scotti  occurs  in  great  numbers.  It  is  found  on  the 
bottom  where  the  water  is  open,  among  the  weeds  to  a  lesser 
extent,  and  can  be  found  right  back  into  the  Sphagnum  bog, 
where,  however,  it  is  decidedly  scarce.  Corixa  distincta  is  found 
only  sparingly  where  the  water  is  open  and  on  the  average 
deeper  than  the  optimal  C.  scotti  haunt.  There  is  always  a 
colony  at  6D  living  on  a  small  area  of  sandy  peat.  The  Glyceria 
mats,  in  particular  the  onecin  the  foreground  of  the  photo¬ 
graph,  are  the  chief  haunts  of  Corixa  praeusta.  Corixa  linnei 
is  to  be  found  in  the  thick  water  weeds  at  the  foot  of  the  Scots 
Pines  in  the  photograph  (81,  9 1  and  10  I).  The  small  brown 
Corixa  castanea  lives  in  greatest  abundance  amongst  the  Sphag¬ 
num,  where  in  the  summer  small  nymphs  can  be  found  living  in 
water  with  a  pH  of  4.  The  following  table  of  the  actual  num¬ 
bers  of  specimens  taken  in  seven  separate  sampling  collections 
will  give  a  clearer  idea  of  the  meaning  of  the  histogram. 
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In  Priddy  pool  the  evolutionary  succession  of  ecological 
associations  is  both  simple  and  obvious.  Undoubtedly  the  pool 
was  originally  much  larger  and  consisted  for  the  most  part  of 
open  water  covering  original  heath  and  a  smaller  area  of  stones 
and  rocks.  The  Equisetum  encroached  from  the  northern  shal¬ 
lows,  followed  by  the  Sphagnum,  and  the  gradual  silting  process 
started.  This  process  has  continued  until  the  present  position 
illustrated  and  described  in  this  paper  has  been  reached.  For 
practical' purposes  only  the  Equisetum  and  Sphagnum  interest 
us  at  this  stage  of  the  discussion,  since  the  Glyceria  can  be 
regarded  as  intrusions  of  grass  from  the  banks  and  the  Pota- 
mogeton  has  no  discernible  influence  upon  the  fauna.  Stripped 
of  all  complications,  we  therefore  have  only  to  consider  two 
plants  and  three  species  of  Corixidae,  G.  cavifrons  swimming 


273 


1943] 

free  in  the  open  water  and  C.  scotti  and  C.  castanea  living  on 
the  bottom  and  overlapping  in  their  distribution  across  the 
middle  of  the  pool.  If  we  use  the  figures  obtained  from  actual 
collections  made  in  June,  1936,  of  these  three  species  we  can 
build  the  following  histogram  (Fig.  14):  — 
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Fig.  14.  Simplified  histogram  of  Corixid  distribution  in 
Priddy  Pool. 


It  is  interesting  to  ndte  that  the  average  numbers  of  speci¬ 
mens  of  all  species  taken  by  me  per  collection  in  different  loci 
were  tw’enty-eight  in  the  open  water  over  the  stone  zone,  thirty 
in  the  Equisetum  zones  and  twenty-five  in  the  Glyceria  zones. 
The  pure  Sphagnum  gave  an  average  catch  of  only  eighteen 
specimens  per  collection,  but  the  area. involved  was  small  and 
we  can  roughly  say  that  the  Corixidae  are  equally  distributed 
all  over  the  pool  whatever  proportion  of  different  species  in  the 
succession  are  present.  In  the  next  section  on  the  ecology  of 
the  Corixid  species  an  attempt  will  be  made  to  explain  this  in¬ 
teresting  and  simple  phenomena. 

While  Priddy  Pool  illustrates  the  ecological  succession  of 
Corixidae  in  a  habitat  containing  acid  water,  the  Yeo  Reservoir 
at  Blagdon  (32)  illustrates  the  same ,  sort  of  succession  in  a 
habitat  containing  alkaline  water.  The  succession  of  species  is 
very  different.  Only  the  early  stages  are  shown  because  the 
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shores  of  the  lake  are  cleaned  of  accumulating-  organic  matter 
each  year.  The  accompanying  histogram  (Fig.  15)  was  based 
on  collections  totalling  330  specimens  made  in  a  bay  in  the 
south-west  corner  where  conditions  are  least  affected  by  the 
prevailing  south-west  wind.  Corixa  germari  lives  in  great  num¬ 
bers  in  the  deep  open  water,  and  the  small  population  of  Corixa 
panzeri  probably  in  even  deeper  water,  since  both  were  found 
in  the  stomachs  of  trout.  ^This  is  the  only  habitat  in  North 
Somerset  where  Corixa  concinna  can  be  found  in  large  numbers. 
This  species  lives  in  the  shallows  among  the  marginal  Scirpus , 
especially  if  there  is  also  moss  growing  on  the  bottom.  Corixa 
falleni,  S.  striata  and  C.  praeusta  each  take  their  place  in  the 
succession.  To  a  lesser  degree  practically  every  habitat  shows 
this  zoning  of  Corixid  species  ;  it  is  least  obvious  in  the  unstable 
ditches,  dykes  and  small  ponds.  These  small  habitats  resemble 
a  single  locus  of  one  of  the  larger  habitats  and  tend  to  be  in  the 
same  evolutionary  stage  as  a  whole. 
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Fig.  15.  Histogram  , of  Corixid  distribution  in 
Blagdon  Reservoir  (32). 


Pond  2  is  an  example  of  one  of  these  small  habitats.  It  lies 
between  the  confluence  of  the  rivers  Yeo  and  Axe  and  occupies 
a  central  position  in  North  Somerset,  being  within  a  radius  of 
eight  miles  of  the  Blagdon  Reservoir,  Priddy,  the  peaty  cuttings 
around  Shapwick,  most  of  the  clay  pits  and  the  coastal  marshes. 
If  Corixidae  migrate  on  the  wing  this  pond  should  be  a  useful 
guide  if  studied  long  enough.  As  far  as  I  know  it  never  dries 
up.  Therefore  between  13th  September,  1936,  and  4th  January, 
1937,  I  made  twelve  searching  collections  from  it.  Altogether 
3,691  specimens  of  11  species  of  Corixidae  were  obtained  during 
this  time.  It  is  difficult  to  work  out  a  standard  method  of 
collecting  Corixidae,  so  I  simply  went  on  collecting  on  each 
occasion  until  it  was  difficult  to  find  any  more,  counting  the 
specimens  into  a  dish  containing  water  and  returning  them  alive 


275 


1943] 

before  leaving.  This  means  that  the  same  specimens  were  prob¬ 
ably  counted  on  several  successive  visits,  but  since  the  counts 
were  intended  to  illustrate  the  fluctuations  in  the  population 
this  does  not  affect  the  issue.  1,455  specimens  of  Corixa  nigro¬ 
lineata,  522  C.  punctata ,  355  C.  lateralis,  168  C.  falleni,  92  C. 
sahib ergi,  42  C.  striata ,  28  C.  fossarum,  15  C.  limitata,  10  C. 
praeusta,  5  C.  semis triata  and  2  specimens  of  C.  moesta  were 
counted. 

In  the  case  of  C.  lateralis,  C.  nigrolineata  and  C.  sahlbergi 
the  total  number  of  males  practically  equalled  the  number  of 
females,  but  females  proved  to  be  twice  as  abundant  in  the  case 
of  C.  punctata,  C.  falleni  and  C.  fossarum.  Of  C.  striata  there 
were  8  males  and  35  females.  Only  C.  punctata,  C.  lateralis,  C. 
nigrolineata  and  small  numbers  of  C.  sahlbergi  and  C.  striata 
regularly  breed  in  this  pool.  All  the  other  species  are  extrane¬ 
ous,  reaching  it  by  flying  from  neighbouring  habitats.  Small 
numbers  of  nymphs  of  the  indigenous  species  were  found  on  the 
13th  of  September  but  not  on  any  subsequent  date,  so  we  can 
exclude  them  as  a  cause  of  any  increase  in  the  number  of 
adults.  The  increase  in  numbers  was,  however,  only  too  obvious. 
Fig.  16  is  a  graph  of  the  total  catch  over  the  whole  period  of 
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Fig.  16.  Total  Corixa  population  in  pond  2,  in  the  angle  between 
the  rivers  Yeo  and  Axe. 


observation  and  shows  a  maximal  occurrence  at  the  beginning 
of  October,  when  the  pool  contained  nearly  four  times  as  many 
specimens  of  Corixidae  as  it  did  in  September.  The  interesting 
thing  is  that  the  numbers  then  decline  until  the  original  level  is 
again  reached  about  the  middle  of  November  and  then  remain 
constant.  All  the  species,  even  those  breeding  in  the  pool,  are 
affected.  The  only  explanation  available  is  that  at  this  time  of 
the  year  the  Corixidae  which  breed  in  various  surrounding 
habitats  become  overcrowded  and  the  habitats  unsuitable,  and 
that  they  leave  and  fly  away.  It  would  also  appear  that  pond  2 
proves  no  more  suitable  than  the  places  from  which  they  came, 
and  they  apparently  leave  again.  Figs.  17,  18,  19  and  20  show 
that  C.  falleni  and  C.  nigrolineata  migrate  maximally  during  the 
early  part  of  October,  C.  lateralis  during  a  longer  period  and 


276 


[December, 


■'fO 


Zo 


/A 


— <>-<•/ 


/ 


/ 


/ 


c. 


FALLENI. 


\ 


\ 


-j& 


SEPTEMBER)  OCTOBER  |  NOVEMBER  )  DECEMBER  \lm\ 

Fig.  17.  Population  of  Corixa  falleni  in  pond  2. 
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Fig.  18.  Population  of  C.  nigrolineata  in  pond  2- 
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Fig.  20.  Population  of  C.  sahlbergi  in  pond  2. 
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C.  sahlbergi  during-  the  middle  of  November.  C.  fossarum 
appears  to  migrate  at  the  same  time  as  its  related  species  C. 
falleni. 

Another  interesting  fact  was  revealed  by  the  sex  ratios.  1 
believe  there  are  two  factors  working  to  upset  the  equality  of 
sex  ratio  in  Corixa.  There  is  the  general  impression,  gained 
from  long  experience,  that  in  certain  species  the  females  migrate 
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Fig.  21.  Ratio  of  females  to  males  of  Corixa  punctata  in 
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Fig.  22.  Ratio  of  females  to  males  of  Corixa  nigrolineata  in  pond  2. 
Compare  with  Fig.  21. 


more  readily  than  the  males,  and  that  the  males  die  off  before 
the  females  in  the  new  year.  From  the  observations  on  pond  2 
it  would  appear  as  if  the  males  and  females  of  C.  nigrolineata 
and  C.  lateralis  migrate  together  and  in  equal  numbers,  but  not 
so  in  the  case  of  C.  punctata.  Figs.  21  and  22  show  the  ratio 
of  females  to  males  in  the  case  of  C.  punctata  and  C.  nigro¬ 
lineata  during  the  period  the  pond  was  under  observation.  While 
the  ratio  remains  constant  in  the  case  of  C.  nigrolineata,  there 
is  an  absolute  increase  in  the  numbers  of  females  at  the  end  of 
November  in  the  case  of  C.  punctata.  C.  falleni  and  C.  striata 
both  occur  in  very  large  numbers  in  both  the  rivers  Yeo  and 
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Axe  close  to  pond  2,  and  it  is  interesting  to  note  that  there  were 
nearly  four  times  as  many  C.  jalleni  as  C.  striata  in  that  pond 
during  the  September-January  period,  while  in  two  collections 
made  on  6.iii-38  and  16.V.39  in  pond  2,  six  and  seven  specimens 
of  C.  striata  were  taken  but  only  one  of  C.  jalleni.  This  might 
indicate  that  while  pond  2  receives  few  C.  striata  from  the 
rivers,  C.  jalleni  arrives  during  the  migration  period  in  the 
autumn  in  quite  large  number^,  only  to  leave  again.  I  have  seen 
C.  jalleni  leaving  the  muddy  shallows  of  the  river  Yeo  in  the. 
bright  sunshine  of  an  autumn  afternoon.  On  one  occasion  a  bat 
was  seen  flying  up  and  down  in  the  broad  daylight  catching 
these  Corixids,  and  incidentally  the  most  unexpected  happened, 
for  a  sparrow  hawk  swooped  down  and  captured  this  precocious 
bat — surely  a  most  unusual  food  chain.  Corixa  jalleni  also  flies 
by  night.  Mr.  John  Gane  gave  me  a  specimen  captured  along 
with  moths  at  a  light  on  y.viii.38.  The  light  was  mounted  on 
the  deck  of  a  wherry  moored  to  the  staithe  at  Bartbn  Broad, 
Norfolk,  the  time  10.30  p;m.,  the  weather  warm  and  there  was 
a  flat  calm. 

Earl’s  Pool  (habitat .22)  illustrates  conclusively  the  ebb  and 
flow  of  Corixidae  from  one  habitat  to  another.  This  pool  dries 
up  completely  every  autumn.  On  12.iv.38,  when  the  water  in  the 
middle  was  about  one  metre  deep  and  the  bottom  carpeted  with 
weeds,  a  collection  included  373  C.  punctata,  185  C.  lateralis, 
20  C.  nigrolineata ,  14  C.  jalleni,  12  C.  sahib ergi,  12  C.  limitata, 
8  C.  distinct 7  C.  linnet,  6  C.  concinna,  2  C.  panzeri,  2  C. 
striata  and  1  C.  moesta.  Another  collection  made  on  30.vi.38, 
when  the  water  was  about  the  same-  depth  but  choked  with 
weeds,  yielded  only  two  adult  specimens  of  Corixidae,  two  C. 
nigrolineata,  and  one  of  these  was  teneral.  Many  nymphs  were 
present.  The  next  collection  was  made  in  October  when  the 
water  was  only  about  0-25  metres  deep  and  the  weeds  nearly'  all 
dead.  On  this  occasion  there  were  40*  C.  punctata,  31  C.  sahl- 
bergi,  27  C.  lateralis,  13  C.  nigrolineata,  8  C.  striata t  4  C. 
moesta,  3  C.  jalleni,  2  C.  distincta,  2  C.  praeusta  and  1  C. 
panzeri.  Now  all  these  species  must  be  migrants.  The  first  col¬ 
lection  represents  the  results  of  migration  to  a  pool  which  a  few 
months  previously  did  not  exist !  The  second  collection  was 
made  at  a  time  when  all  Corixid  adults  had  disappeared,  almost 
certainly  because  they  had  died,  but  the  new  generation  was 
just  beginning  to  appear.  The  third  collection  was  made  at  the 
time  of  the  migration,  but  this  pool  was  drying  up  and  the 
Corixidae  were  presumably  leaving  it.  I  have  seen  them  leaving 
on  several  occasions  in  the  sunshine  during  the  afternoon.  The 
first  collection  made  in  the  spring  consisted  of  510  females  and 
only  91  males  of  all  species.  The  argument  might  be  put  for¬ 
ward,  and  is  probably  partly  true,  that  the  males  had  already 
died  by  April,  but  I  am  rather  of  the  opinion  that  this  is  further 
proof  of  the  idea  already  suggested  by  the  observations  on 


1943] 


279 


pond  2,  that  the  females  of  certain  species  migrate  more  readily 
than  the  males.  Further,  the  ratio  of  males  to  females  in  the 
autumn  collection  was  almost  equal,  suggesting  that  this  repre¬ 
sents  largely  a  new  indigenous  population  on  the  verge  of 
migration.  The  most  marked  discrepancies  in  the  sex  ratio  were 
shown  in  the  first  collection  by  C.  punctata  with  334  females 
and  39  males,  and  C.  falleni  with  13  females  and  only  one  male. 
It  is  suspected  from  the  observations  on  pond  2  that  the  females 
of  these  two  species  migrate  more  readily  than  the  males.  To 
discover  whether  the  sex  ratio  is  normally  equal,  I  added  to¬ 
gether  the  males  and  females  collected  between  May  and  October 
from  four  large  stable  permanent  pools,  Blagdon  Reservoir  (32), 
Dunwear  Clay  Pit  (27),  Worle  Clay  Pit  (29)  and  Priddy  Pool 
(26).  The  resulting  totals  were  785  males  and  784  females, 
sufficient  proof  that  normally  in  habitats  unaffected  by  migration 
the  sexes  of  Corixa  occur  in  equal  numbers. 

A  small  experiment  was  carried  out  in  Earl’s  Pool  (22).  A 
small  V-shaped  notch  was  cut  in  the  tip  of  the  lower  hemiely- 
tron  of  55  females  of  C.  punctata.  This  clearly  marked  the 
specimens  without  harming  them  in  any  way,  and  they  were 
then  released  in  the  S.W.  corner  of  the  pool  on  13.lv. 38  and 
collections  made  in  the  other  three  corners  of  the  pool  eighteen 
hours  later.  One  marked  female  was  recovered  from  the  N.E. 
corner  and  another  from  the  N.W.  corner,  and  both  were  re¬ 
moved.  This  shows  that  one  specimen  had  crossed  the  32  metres 
of  water  choked  with  water  weeds  within  the  eighteen  hours. 
Further  collections  were  made  on  20.iv.38.  Two  marked  females 
were  recovered  from  the  N.E.  corner,  two<  from  the  S.E.  corner 
and  one  from  among  thirty-seven  unmarked  females  from  the 
N.W.  corner.  Seven  out  of  the  original  fifty-five  marked  females 
were  therefore  recovered.  On  the  assumption  that  the  C.  punctata 
were  evenly  distributed  all  over  the  pool,  and  knowing  the  total 
number  taken  to  recover  the  seven  marked  specimens,  it  would 
mean  that  the  pool  contained  about  950  females  of  C.  punctata, 
or,  taking  into  account  the  sex  ratio,  about  1,060  of  both  sexes. 
That  is  one  C.  punctata  to  every  square  metre  of  pool  bottom, 
which  gives  some  idea  of  the  concentration  of  these  insects  in 
a  pool.  It  is,  however,  nothing  like  the  maximum  which  can 
occur.  In  pond  2  there  must  have  been  at  least  18  C.  punctata 
to  every  square  metre,  not  to  mention  the  large  numbers  of  the 
other  species. 

These  observations  have  covered  the  activities  of  the  genus 
Corixa  in  an  ancient  permanent  pool  of  acid  water,  a  more 
recently  formed  permanent  lake  of  alkaline  water,  a  small  per¬ 
manent  meadow  pond  and  a  temporary  pool  both  containing 
neutral  water.  They  give  some  idea  of  the  complexity  of  prob¬ 
lems  of  Corixa  distribution,  migration  and  ecology,  and  form 
the  basis  for  much  of  the  discussion  on  the  ecology  of  these 
insects  in  the  next  section  of  the  paper. 
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Fig-.  23  shows  diagramatically  how  the  population  of  C. 
falleni  fluctuates  during-  the  year  in  a  typical  breeding  place 
from  which  migration  takes  place,  and  Fig.  24  illustrates  the 
fluctuations  of  the  population  of  C.  nigrolineata  in  a  small  pond 
affected  by  the  autumn  migration.  Collecting  experience  would 
indicate  that  a  second  but  much  smaller  migration  takes  place 
during  the  spring,  but  I  have  no  figures  to  prove  it. 


33; 


In  the  last  section  I  described  the  manner  in  which  the 
species  of  Corixidae  are  distributed  in  Priddy  Pool  and  indicated 
that  there  was  a  correlation  between  this  distribution  and  the 
physical  nature  of  the  bottom,  and  with  the  plants  growing  on 
it.  This  section  attempts  to  explain  why  this  succession  of 
species  is  found  and  what  factors  are  responsible. 
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Pearsall1  has  shown  how  in  the  lakes  of  the  British  Isles 
the  plants  are  related  to  the  percentage  of  organic  matter  in 
the  subaquatic  soil.  Macan2  has  similarly  shown  how  in  the 
Lake  District  certain  species  of  Corixidae  are  also  related  to 
the  percentage  of  organic  matter  in  the  subaquatic  soil.  Hunger- 
ford3  proved  that  Corixidae  feed  almost  entirely  on  fresh-water 
algae,  while  Rosenberg4  and  Mortimer4  have  demonstrated  a 
relation  between  the  dissolved  organic  matter  and  the  fresh¬ 
water  algae.  All  these  observations  can  be  correlated  to  explain 
the  species  succession  of  Corixidae  in  such  a  pool  as  Priddy. 

In  Priddy  Pool  the  percentage  of  organic  matter  in  the  soil 
increases  steadily  from  north  to  south.  That  is  obvious  ;  there 
is  no  necessity  to  measure  it.  This  organic  matter  is  available 
for  transformation  into  dissolved  organic  matter  by  the  action 
of  bacteria  in  the  presence  of  bases,  but  since  the  bases,  as  in¬ 
dicated  by  the  alkali  reserve,  are  present  in  almost  negligible 
amounts  and  are  almost  constantly  distributed,  the  amount  of 
dissolved  organic  matter  is  found  to  be  roughly  proportional  to 
the  organic  matter  in  the  soil  :  3-8  at  the  south  end  and  9-6  at 
the  north  end.  If  the  algae  are  related  to  the  dissolved  organic 
matter,  then  one  should  find  different  algae  in  different  parts  of 
the  pool.  This  is  in  fact  true.  I  discovered  that  in  the  locus 
‘open  water  over  peat  near  Equisetum  *  (6  H),  where  C.  scotti 
was  dominant,  the  algal  fauna  consisted  mainly  of  Scenedesmus , 
Euastrum,  Cosmarum,  Diatoma  and  Chlorella,  while  in  the  locus 
‘  Potamogeton,  Equisetum,  Sphagnum/  where  C.  castanea  was 
dominant,  mainly  Bulbochaete,  Mougeotia,  Diatoma,  Rhizo- 
donium  and  some  Schizocanthum.  In  Lough  Ballyally,,  near 
Skibbereen,  Co.  Cork,  Ireland,  I  also  found  that  the  algae  grow¬ 
ing  in  different  loci  where  different  species  of  Corixidae  were 
dominant,  were  also  very  different.  These  loci  were  as  follows  : 

1.  Phragmites  bed.  Corixa  praeusta  dominant. 

Bulbochaete 

Mougeotia 

Oscillatoria 

Diatoma  and  many  other  diatoms. 

2.  Iris  pseudacorus  bed.  Corixa  distincta  dominant. 

Much  Oedogonium 
Little  Mougeotia 
Diatoma 

Fragillaria  but  very  few  other  diatoms. 

1  Pearsall,  W.  H.  (1920),  ‘  The  Aquatic  Vegetation  of  the  English  Lakes,’ 

J.  Ecol.,  8  :  163-201.  (1921)  Proc.  Roy.  Soc.  (B),  92  :  259-84. 

2  Macan,  T.  T.  (1938),  J.  Anim.  Ecol.,  7  :  1-19. 

3  Hungerford,  H.  B.,  Kansas  Univ.  Sci.  Bull.,  11  :  1-341. 

4  F.B.A.  Annual  Reports,  6th  1937-38,  7th  1938-39 
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3.  Equisetum  hyemale  bed.  Corixa  linnei  dominant. 

Many  branched  algae  such  as  Myxonema 

Zygnema 

Enemosphera 

Glaeochaete 

Scenedesmus 

Very  few  diatoms. 

4.  Saline  pond  not  far  "away,  Ruppia  maritimus .  Corixa 

stagnalis. 

Ulothrix 
Rhizodonium 
Enter  omorpha 
No  Desmidacae 
Diatoms  in  profusion. 


The  next  step  in  this  chain  is  to  show  that  the  Corixid  species 
feed  on  the  algae  growing  in  these  loci  where  they  are  domin¬ 
ant.  A  large  number  of  C.  scotti  and  C.  castanea  were  therefore- 
obtained  from  Priddy,  their  heads  were  removed,  and  they  were 
fixed  in  8%  formaldehyde  with  copper  acetate.  Many  guts  had 
to  be  examined  because  the  Corixids  masticate  the '  algae  so 
thoroughly  with  their  stylets  and  pharyngeal  teeth  (Fig.  25)  that 
the  bulk  is  unrecognisable. 

In  the  case  of  C.  scotti  col¬ 
lected  from  the  ‘open  water 
over  peat  near  Equisetum  ’ 
locus  it  was  possible  to  dis¬ 
tinguish  remains  of  all  the 
algae  found  growing  in  that 
locus  except  Diatoma,  which 
is  not  eaten;  but  Ulothrix, 

Sphaerozo sma  and  Binucle- 
aria  were  also  found  in  the 
stomachs  although  no 
amount  of  searching  re¬ 
vealed  these  in  the  loci. 

There  were  also  a  few  jaws 
of  Rotifers  and  ventral  setae 
of  the  Oligochaete  Prestina. 

It  is  obvious  that  the 
Corixids  had  exercised  con¬ 
siderable  selection.  The 
‘  Potamogeton,  Equisetum, 

Sphagnum  J  locus  where  C. 
castanea  was  dominant  con¬ 
tained  a  different  algal 
fauna,  as  we  have  seen,  but 
only  the  Rhizodonium  could 


Fig.  25.  A  longitudinal  vertical  section 
through  the  centre  of  the  pharynx  of  a 
fifth  instar  nymph  of  Glaenocorixa 
cavifrons  showing  the  complicated  ar¬ 
rangement  of  the  teeth  for  masticating 
and  breaking  up  the  cellulose  walls  of 
the  algae  which  it  eats. 
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be  found  in  the  guts.  On  the  other  hand,  some  Chlorella, 
Ulothrix  and  Enemosphera  which  could  not  be  found  in  the 
locus  were  found  in  the  stomachs,  again  indicating  that  the 
Corixids  must  hunt  diligently  to  find  certain  algae.  Chlorella 
and  Ulothrix  were  eaten  by  both  C.  scotti  and  C.  castanea,  but 


Fig.  26.  Some  freshwater  algae  mentioned  in  the  text  in  connection  with  the 
feeding-habits  of  Corixa.  1,  Oscillatoria ;  2,  Zygnema ;  4,  Scenedesmus ; 

5,  Mougeotia  ;  6,  Spirogyra  ;  8,  Euglena  ;  12,  Enemosphera  ;  13,  Euastrum  ; 
and  14,  Ulothrix  have  all  been  found  in  the  stomachs  of  Corixa.  The  other 
algae  are  common  where  the  Corixids  live,  but  have  not  been  found  in  the 
stomachs  in  sufficient  quantity  for  identification.  3,  Fragillaria ;  7,  Bulbo- 
chaete  ;  9,  Diatoma ;  10,  Ankistrodesmus  ;  11,  Gloeochaete. 

Diatoma  was  not  eaten  by  either  species.  Different  algal  flora 
are  therefore  found  in  loci  where  different  species  of  Corixidae 
are  dominant  in  the  same  pool.  Corixid  species  eat  the  algae 
growing  in  their  respective  loci,  and  also  show  preference  for 
certain  of  the  algal  species.  The  pH  in  so  far  as  it  gives  an 
indication  of  the  balance  between  the  acid  elements  of  the  water 
and  the  Alkali  Reserve,  and  therefore  indirectly  of  the  balance 
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between  the  available  organic  matter  and  the  available  bases, 
is  a  more  delicate  guide  to  the  sites  and  extent  of  the  algal  loci 
than  suggested  by  the  larger  plants.  See  the  description  of 
Priddy  Pool  (26)  for  the  range  of  pH  value  in  the  different  loci. 
The  pH  of  the  C.  scotti  locus  mentioned  above  was  6-8  and  that 
of  the  C.  castanea  locus  4-8.  From  these  observations  we  are 
entitled,  I  think,  to  assume  that  a  Cofixa  species  must  have  a 
number  of  favourite  food  algae,  that  these  algae  only  flourish 
within  certain  narrow  chemical  limits  which  depend  fundament¬ 
ally  upon  the  amount  of  organic  matter  in  the  subaquatic  soil. 
The  chief  role  of  the  higher  plants  would  appear  to  be  that  of 
a  substrate  upon  which  the  algae  grow. 

Priddy  Pool  is  one  of  the  few  soft-water  habitats  in  North 
Somerset  and  resembles  those  studied  by  Macan  in  the  Lake 
District,  but  the  vast  number  of  North  Somerset  habitats  con¬ 
tain  hard  water.  While  working  over  the  information  provided 
by  the  large,  counts  I  had  made,  it  became  evident  that  the 
Corixidae  were  distributed  among  these  hard-water  habitats 
according  to  a  simple  plan,  and  it  has  been  possible  to  divide 
the  aquatic  habitats  into  four  main  types  based  upon  the  rela¬ 
tion  of  the  relative  amounts  of  organic  matter  in  the  subaquatic 
soil  with  the  soluble  bases  as  indicated  by  the  Alkali  Reserve. 

Priddy  Pool  is  an  example  of  Type  A.  These  habitats  have 
soft  water  and  usually  not  much  soil  organic  matter.  Even  if 
there  is  much,  it  remains  as  such,  because  there  are  insufficient 
bases  for  mobilisation.  As  a  result  the  Dissolved  Organic  Matter 
is  low  and  the  water  acid  in  reaction.  In  this  type  of  habitat 
the  three  species  C.  scotti,  C.  linnei  and  C.  castanea  will  be 
found  to  be  indigenous.  I  think  it  will  be  advantageous  at  this 
stage  of  the  discussion  to  point  out  that  in  any  habitat  the 
Corixidae  can  be  classed  as  (1)  Indigenous,  (2)  Extraneous  and 
(3)  Adjunctive.  Indigenous  species  are  those  which  normally 
live  and  breed  year  after  year  under  the  conditions  prevailing 
in  that  habitat.  Extraneous  species  are  those  which  are  found  in 
the  habitat  additional  to  the  Indigenous  fraction,  due  to  migra¬ 
tion  from  neighbouring  habitats  of  a  different  type.  Adjunctive 
species  are  those  whose  presence  is  made  possible  by  some 
contaminating  factor  such  as  sea  water,  fallen  tree  leaves  and 
animal  excreta,  and  these  species  are  not  of  necessity  due  to 
migration.  Whatever  species  are  present,  these  will  almost  in¬ 
variably  be  found  to  occur  in  triads.  It  must  be  remembered 
that  we  are  talking  only  of  the  species  belonging  to  the  genus 
Corixa.  The  species  of  the  genus  Micronecta  live  in  micro- 
habitats,  and  Glaenocorixa  and  Cymatia  are  governed  by  their 
special  feeding  habits.  Type  A  habitats  are  therefore  inhabited 
by  the  triad  C.  scotti,  C.  linnei  and  C.  castanea,  but  where  the 
soil  organic  matter  begins  to  increase  we  must  expect  a  second 
indigenous  triad,  C.  distinct,  C.  praeusta  and  C.  ’german.  Type 
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B  habitats  have  little  subaquatic  soil  organic  matter,  but  the 
water  is  hard  and  the  dissolved  organic  matter  low,  because 
despite  the  presence  of  bases  there  is  not  sufficient  organic 
matter  for  mobilisation.  Blagdon  .Reservoir  is  a  good  example 
of  this  type.  Typical  species  form  the  triad  C.  falleni,  C.  striata 
and  C.  fossarum.  The  triad  C.  concinria,  C.  panzeri  and  again 
C.  germari  may  be  present.  Type  C  habitats  combine  the  pre¬ 
sence  of  much  soil  organic  matter  with  hard  water  and  therefore 
have  a  large  amount  of  dissolved  organic  matter.  Species  found 
in  this  type  of  habitat  form  the  triad  C.  semistriata,  C.  sahlbergi 
and  C.  moesta.  The  fourth  division,  type  D,  are  those  habitats 
which  have  both  hard  water  and  more  organic  matter  in  the 
subaquatic  soil,  but  this  organic  matter  is  different  and  appears 
generally  to  contain  animal  excreta  derived  either  from  such 
animals  as  cattle  and  ducks,  or  sheep,  or  even  sea-fowl,  etc.  In  this 
type  of  habitat,  to  which  nearly  all  the  ponds  belong,  the  triad 
C.  punctata,  C.  nigrolineata  and  C.  lateralis  is  found.  The 
general  trend  of  this  scheme  is  apparent  in  practically  every 
aquatic  habitat  in  North  Somerset,  and  it  appears  to  be  applic¬ 
able  to  water  bodies  in  other  parts  of  the  country  as  well.  It  is 
clear  that  while  a  habitat  remains  fundamentally  of  one  type 
there  are  nearly  always  small  areas  where  the  conditions  ap¬ 
proach  another  type,  and  migrant  species  take  advantage  of 
these  areas  ;  further,  owing  to  the  continual  process  of  evolution, 
every  habitat  slowly  changes  from  one  type  to  another  and  may 
be  visited  during  an  atypical  phase.  There  are  four  remaining 
Somerset  Corixa  species  not  placed  in  this  scheme.  Corixa 
affinis  and  C.  stagnalis  are  adjunctive  species  chiefly  in  type  D 
habitats  contaminated  with  salt  water.  C.  limitata  remains 
enigmatic  in  type  D  habitat,  and  C.  venusta  was  too  rare  to 
place. 

The  following  table  is  an  analysis  of  the  Corixa  faunas  of 
two  examples  of  type  B,  C  and  D  habitats  : — 


Type  B.  Pool  30.  i12.iii.38. 


Indigenous 

Extraneous 

Extraneous  ( contd .) 

C.  falleni 

1,676 

C.  punctata  - 

1  D 

C.  distincta  - 

3  A 

C.  striata 

“  3i 

C.  nigrolineata 

1  D 

C.  praeusta  - 

2  A 

C.  panzeri 

1 

C.  lateralis 

2  D 

C.  sahlbergi  - 

1  C 

Type  B.  Rhyne  33.  17.V.37. 

Indigenous  Extraneous 


C.  falleni 

7 

C.  punctata  -  3D 

C.  striata 

26 

C.  linnei  -  -  4  A 

C.  fossarum 

3° 

C.  semistriata  2  C 
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Type  C.  Pool  24.  14.x. 39. 

Indigenous  Extraneous 

C.  sahlbergi  10  C.  striata  -  6  B 

C.  semistriata  2  C.  linnei  -  -  2  A 

C.  moesta  -  12 


Type  C.  Ditch  38. 

Indigenous 
C.  sahib  ergi  30 
C.  semistriata  83 
C.  moesta  -  1 

Type  D.  Pond  18. 

Indigenous 
C.  punctata-  12 
C.  nigrolineata  5 
C.  lateralis  -  4 


16.X.38. 

Extraneous 
C.  punctata  -  8  D 

C.  nigrolineata  1  D 
C.  striata  -  7  B 

C.  linnei  -  3  A 

I5-xi-39- 

Extraneous 
C.  limitata  -  1  (D) 
C.  linnei  -  1  A 

C.  falleni  -  1  B 


Adjunctive  (tree  leaves) 
C.  sahib  ergi  -  13  C 


Type  D.  Pondl.  17.V.37. 


Indigenous 
C.  punctata-  11 
C.  nigrolineata  8 
C.  lateralis  -  13 


Extraneous 
C.  sahlbergi  -  2  C 

C.  limitata  -  1  (D) 
C.  fossarum  -  1  B 


Adjunctive  (sea  water) 
C.  stagnalis  -  9D 
C.  affinis  -  -  4  D 


Habitats  23,  29,  30,  32,  40  and  41  in  the  descriptions  all 
belong-  to  Type  'B,  although  many  of  them  have  evolved  a  little 
towards  type  C,  such  as  24,  where  C.  striata  is  dominant  with 
the  type  C  species  C.  semistriata,  C.  sahlbergi  and  C.  moesta 
in  the  more  evolved  parts.  These  are  the  habitats  which  lie  on 
the  Trias  or  alluvium  and  take  the  water  from  the  limestone  of 
Mendip.  Working  down  the  rivers,  we  find  C.  falleni  dominant 
in  the  upper  parts.  As  we  collect  further  down  the  rivers,  C. 
striata  and  C.  fossarum  replace  C.  falleni  as  the  dominant  species 
in  turn.  The  Clay  Pits  also  belong  to  type  B.  All  are  slig-htly 
tainted  with  round  about  0-20  g-pd.  of  sodium  chloride,  which 
is  true  of  practically  the  whole  area,  which  was  until  only  a 
hundred  years  ago  invaded  by  the. sea  at  high  tides.  As  a  result 
the  Corixid  fauna  is  very  mixed  ;  numerous  species  appear  to  be 
able  to  breed,  but  not  to  the  extent  they  enjoy  in  places  without 
salt  contamination,  and  it  is  doubtful  whether  they  can  be  re¬ 
garded  as  settled,  being  probably  in  a  state  of  continual  migra¬ 
tion.  Corixa  lateralis  is  the  dominant  pond  species  under  these 
conditions,  especially  if  the  pond  is  further  contaminated  by 
animals.  In  the  cleaner  and  weedier  type,  C.  affinis  competes 
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with  C.  lateralis ,  and  both  are  replaced  by  C.  stagnalis  as  the 
salinity  rises.  Ditches  and  rhynes  are  variable  ;  those  in  the 
land  below  sea  level  mostly  belong  to  the  type  D,  although 
they  tend  rapidly  to  change  to  type  C  unless  cleaned  out  every 
third  year  or  so.  The  peat  ditches  belong  to  type  C.  Corixa 
sahlbergi  is  the  dominant  species  in  most  of  these  latter  habi¬ 
tats.  Ditches  and  rhynes  found  on  the  lowland  which  has  not 
been  affected  by  the  past  inroads  of  the  sea  —  that  is,  the  area 
left  white  on  the  topographical  map  (Fig.  2) — have  most  of  the 
characteristics  of  type  B.  In  these  habitats  C.  fossa-rum  and 
C.  striata  are  most  frequently  encountered.  It  is  a  difficult 
matter  to  disentangle  the  extraneous  migrant  species  from  the 
indigenous  in  the  'coastal  strip  ditches  and  rhynes,  owing  to 
there  being,  in  many,  small  numbers  of  species  typical  of  all  the 
four  clear-cut  types.  Naturally  few  habitats  exist  which  accur¬ 
ately  fall  into  the  four  divisions  we  have  just  outlined.  It 
appears  fairly  clear  that  type  C  is  a  further  stage  in  the  evolu¬ 
tion  of  type  B.  Each  type  is  constantly  slowly  evolving  by  the 
accumulation  of  organic  matter,  and  different  parts  of  almost 
any  habitat  are  likely  to  be  at  different  stages  of  evolution. 
Added  to  this  we  have  the  ever-present  complication  of  migra¬ 
tion  causing  a  constant  small  mixing  of  the  fauna.  Nevertheless, 
the  fundamental  nature  of  the  habitats  remain,  and  it  is  gener¬ 
ally  easy  to  analyse  the  Corixid  fauna  in  the  light  of  what  has 
been  said. 

These  observations  have  been  confined  to  the  genus  Corixa 
since  the  other  genera  do  not  occur  iq  sufficient  numbers  to 
make  it  possible  to  come  to  conclusive  results.  The  genus 
Gerris  has  already  been  discussed  in  a  previous  section,  where 
it  was  stated  that  the  surface-tension  had  undoubtedly  some¬ 
thing  to  do  with  the  distribution  of  the  species,  and  the  surface- 
tension  is  again  related  to  the  dissolved  organic  matter.  Thus 
in  habitats  with  a  low  value  for  dissolved  organic  matter,  that 
is,  types  A  and  B,  we  find  Gerris  odontogaster  dominant,  and 
where  the  dissolved  organic  matter  is  higher,  in  type  C  and  D 
habitats,  we  find  G.  lacustris  dominant. 

Notonecta  obliqua  was  the  dominant  species  in  the  acid  pools 
26,  27,  and  pond  17,  but  this  association  is  not  the  whole  story. 
If  it  were  true,  this  species  would  have  been  found  in  the  water 
on  the  low  peat  moors,  but  it  was  not.  On  the  other  hand,  N . 
obliqua  has  been  found  mostly  in  habitats  at  some  altitude  and 
is  the  commoner  species  in  the  Hebrides.  Usually  it  is  to  be 
found  more  abundantly  than  the  other  species  at  some  altitude, 
usually  about  150  metres.  My  own  belief  is  that  N.  obliqua  is 
favoured  by  colder  habitats  than  those  inhabited  by  N.  glauca, 
and  that  an  altitude  of  150  metres  is  sufficient  to  give  N.  obliqua 
a  distinct  advantage  over  the  commoner  species  N.  glauca. 
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There  is  one  other  aspect  of  the  distribution  of  the  Corixidae 
yet  to  be  mentioned,  not  of  the  distribution  of  the  species,  but 
of  the  subgenera  of  the  genus  Corixa.  Most  of  these  subgenera 
were  defined  by  myself*  and  were  based  on  morphological 
studies,  but  it  is  quite  clear  from  this  paper  that  these  sub¬ 
genera  are  further  justified  on  ecological  grounds.  Subgenus 
Subsigara  is  found  in  habitats  relatively  early  on  in  their  pro¬ 
cess  of  evolution,  or  in  thosp  parts  of  a  habitat  which  are  at 
such  a  stage ;  conversely,  the  subgenus  Anticorixa  is  found  in 
habitats  or  parts  of  habitats  near  the  end  of  this  process  of 
evolution.  Subgenera  Corixa  and  V ermicorixa  come  between 
the  other  two,  with  Corixa  showing  a  preference  to  habitats 
somewhat  less  advanced  than  those  favoured 'by  V  ermicorixa. 
Thus  we  find  Subsigara  scotti  at  the  beginning  of  the  evolu¬ 
tionary  sequence  of  type  A  habitats  and  Subsigara  falleni  at  the 
beginningof  the  process  in  type  B  habitats.  Anticorixa  castanea 
is  found  at  the  end  of  the  evolution  of  type  A  habitats  and 
Anticorixa  sahib ergi  at  the  end  of  type  B,  that  is,  in  type  C 
habitats. 

SUMMARISING  CONCLUSIONS 

(1)  The  fresh-water  habitats  of  North  Somerset  are,  with 
few  exceptions,  recent,  artificial  and  have  an  average  pH  of 
about  8.  For  the  purpose  of  clarifying  the  distribution  of  aquatic 
Rhynchota  these  habitats  have  been  divided  into  four  types. 
Type  A  have  soft  water,  little  dissolved  organic  matter  and  an 
acid  reaction.  Type  B  have  hard  water,  little  dissolved  organic 
matter  and  are  alkaline*  in  reaction.  Type  C  have  hard  water 
and  much  dissolved  organic  matter,  and  they  tend  to  have  an 
acid  reaction.  Type  D -have  hard  water  and  a  moderate  amount 
of  dissolved  organic  matter  which  appears  to  be  derived  in  part 
from  animal  excreta ;  these  tend  to  be  alkaline  in  reaction.  This 
classification  fits  the  habitats  of  North  Somerset,  but  is  not  the 
full  story.  Further  work  carried  out  along  these  lines  in  other 
parts  of  the  British  Isles  will  undoubtedly  show  that  as  far  as 
the  Corixidae  are  concerned  type  A  can  be  divided  into  soft- 
water  habitats  with  and  without  much  soil  organic  matter. 
Type  C  is  the  logical  evolutionary  development  of  type  B,  and 
type  D  is  really  a  specialisation  of  type  C. 

(2)  The  three  Corixa  species  C.  punctata,  C.  nigrolineata 
and  C.  lateralis  form  nearly  half  the  total  N.  Somerset  Corixid 
population  inhabiting  for  the  most  part  type  D  ponds.  The 
triad  C.  falleni  f  C.  striata  and  C.  fossarum  is  found  in  type  B 
habitats  and  forms  a  quarter  of  the  total  N.  Somerset  Corixid 
population,  while  C.  falleni  is  the  dominant  species  in  the  area. 
The  triad  C.  scotti,  C.  castanea  and  C.  linnei  inhabit  the  two 

*  See  Walton,  in  Hutchinson,  G.  E.,  1940,  Trans.  Conn.  Acad.  Arts  Sci., 
33  :  339-476- 
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type  A  pools.  A  third  unobtrusive  triad',  C.  distincta,  C.  praeusta 
and  C.  germari,  while  being  at  home  in  type  A  habitats,  makes 
its  appearance  in  type  B  and  D  habitats  where  the  soil  organic 
matter  is  present  in  sufficient  quantities  to  compete  with  the 
alkali  reserve,  rather  in  the  microhabitat  than  the  habitat ;  it 
would  appear  that,  due  probably  to  some  factor,  it  may  be  the 
salt,  C.  germari  is  replaced  in  most  suitable  type  B  and  D 
habitats  in  the  lowland  and  coastal  area  by  C.  linnei.  A  fourth 
triad,  C.  panzer if  C.  concinna  and  again  the  compromising  C. 
germari,  appears  to  be  primarily  associated  with  type  B  habi¬ 
tats,  but  is  only  present  in  small  numbers,  except  in  Blagdon 
Reservoir.  A  fifth  triad,  C.  sahib  ergi,  C.  semistriata  and  C. 
moesta,  is  associated  with  the  type  C  habitats,  and  C.  sahib  ergi 
in  well  evolved  type  D  habitats. 

(3)  The  Corixid  population  of  a  habitat,  and  to  a  lesser  ex¬ 
tent  the  other  water-bugs,  can  be  classified  as  (1)  Indigenous, 
{2)  Extraneous,  due  to  migrational  mixing,  and  (3)  Adjunctive, 
due  to  the  presence  of  some  extraneous  contaminating  factor. 

(4)  North  Somerset  contains  only  39%  of  the  total  British 
Saldidae,  58%  of  the  British  Gymnocerata,  and  751*7%  of  the 
Corixidae  and  all  the  British  species  of  the  Cryptocerata  ex¬ 
cluding  the  Corixidae.  The  only  outstanding  faunistic  element 
is  the  presence  of  the  subalpine  Glaenocorixa  cavifrons. 

(5)  Further  evidence  is  produced  to  show  how  the  funda¬ 
mentally  herbivorous  genus  Corixa  feeds  on  algae  and  shows 
preference  and  selection  in  the  species  it  eats.  That  different 
algal  flora  are  found  in  loci  within  a  single  habitat  where  differ¬ 
ent  Corixa  species  are  dominant,  and  that  the  diet  of  the  Corixa 
consists  of  some  or  most  of  the  algal  flora  of  its  optimal  locus. 
This  is  suggested  to  be  the  reason  why  it  has  been  found  that 
Corixidae  are  related  to  the  amount  of  the  organic  matter  in 
the  subaquatic  soil,  as  indicated  by  the  gross  relation  between 
this  and  the  available  bases  and  thence  the  dissolved  organic 
matter. 

(6)  The  distribution  of  the  four  species  of  Notonecta,  while 
primarily  governed  by  the  ovipositing  habits,  appears  to  be  in¬ 
fluenced  by  two  other  factors.  AT.  viridis  would  appear  only  to 
be  able  to  hold  its  own  in  slightly  saline  l^abitats,  and  AT,  obliqua 
in  higher,  cooler  habitats. 

(7)  The  distribution  of  the  species  of  the  genus  Gerris  would 
appear  to  be  affected  by  the  amount  of  dissolved  organic  matter, 
possibly  by  its  relation  to  the  surface-tension.  Where  the  value 
of  the  dissolved  organic  matter  is  low,  in  type  A  and  B  habitats 
G.  odontogaster  is  dominant.  Where  the  dissolved  organic 
matter  is  high,  G.  lacustris  is  dominant.  In  N.  Somerset  G. 
thoracicus  replaces  to  some  extent  G.  lacustris  on  saline  habitats. 
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(8)  The  behaviour  of  Glaenocorixa  and  Cymatia  is  discussed, 
and  evidence  is  put  forward  that  Glaenocorixa  is  a  plankton 
feeder  and  Cymatia  predatory. 

(9)  Evidence  is  produced  to  show  that  Corixidae  migrate 
during  October  and  November.  It  would  appear  that  both 
sexes  of  C.  nigrolineata  and  C.  lateralis  migrate  together,  while 
the  females  migrate  more  readily  than  the  males  in  the  case  of 
C.  falleni  and  of  C.  punctata.  These  insects  leave  their  breed¬ 
ing  places  to  spread  to  other  habitats,  which  they  again  leave 
if  unsuitable. 
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